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PLANS FOR RAILWAY TRACK DEPRESSION on At- 
lantic Ave., Brooklyn, were submitted to the commission 
in charge of that work by the counsel of the Long Island 
R. R. Co., on July 27. It is proposed to lower the tracks 
from the Flatbush Ave. terminus to the city limits, a 
distance of 31,040 ft., and carry the streets across the 
sunken tracks by 38 bridges 60 ft. wide at imporiant 
streets and 46 foot bridges 14 ft. wide at other streets. 
The estimates for the work are as follows: 

For excavating and wasting, 50 cts. per cu. yd. 

bor masonry in walls, $8 per cu. yd. 

For concrete, $6 per cu. y 

For first-class masonry, $13 per cu. yd. 

For steel construction, 4 cts. per Ib. 

The consulting engineer estimates that to carry out the 
entire work, as shown on plans submitted and sketched 
out in this report will cost $3,912,932. 

The above estimates does not include engineering ex- 
penses, the cost of removing water mains, alterations 
to sewers and other work connected with the city works 
department, or the cost of maintaining the railroad 
traffic during construction. 

aaa 

THE COMPETITIVE DESIGNS for the proposed draw- 
bridge over Newtown Creek, Brooklyn, N. Y., were 
opened on July 23. According to the Brooklyn ‘‘Eagie,”’ 
those submitting designs were the following: 





Type Estimated Price, 
Name. of bridge. cost bridge. design. 
E. B. Jennings ....... Bascule. onbeu pas $1,000 
W. H. Breithaupt ....Hinged arch. $200,000 6,000 
Chas. BE. Bedell .......Bascule. Scecedes 1,000 
John D. Wilkins ...... «see Soe éeses 6,300 
Chas. A. eae déeseece 500 
Then ee. Jr....Bascule. 100,000 5%* 
Alfred Liebmann .....Lift. easanene ue 
Structural Eng. Co....Lift. 400,000 2% 
Scherzer Bridge Co..... Rolling lift. seaveuus so 
*Of cost. 
wei cial 


THE EAST RIVER TUNNEL proposed by Benj. 8. 
Hening and his associates is likely to become a reality 
at an early date, if a long article in the “Tribune” of 
July 26 may be believed. The tunnel is to extend from a 
New York terminus at Park Row and Ann St., to a point 
near Willoughby Ave., in Brooklyn, a distance of about 
8,700 ft., of which 2,600 ft. would be under the river. 
The section proposed is a horseshoe 28 ft. in width and 
24 ft. in height. A franchise was granted for the tunnel 
by the New York Board of Aldermen some weeks ago, and 
it ig stated that the funds for the work have been raised 
by an auxiliary organization known as the Columbian Co. 


----- - 


A NEW EAST RIVER BRIDGE, to parallel the pres- 
ent structure and to be built solely for the use of the cle- 
vated and surface railway lines, has been proposed by 
President Jas. Howell, as an offset to the petition to per- 
mit elevated railway trains to run across the present struc- 
ture. It would seem highly unwise to build aro‘her 
bridge close beside the present one until the traffic ca- 


pacity of the present is fully utilized and until it is as- 
certained what relief will be given by the completion of 
the new bridge at Grand St. As New York and Brooklyn 
are not likely to supply funds for such a bridge, and pri- 
vate capital is still less likely to take it up, the newspaper 
discussion spent upon it is probably wasted. 
> 
WORK ON THE HUDSON RIVER TUNNEL may be 
resumed, if the plan for the reorganization of the com- 
Pany agreed upon at a meeting of the bondholders in 
London last month is successful. It is stated that Mr. 
Chas. M. Jacobs has presented an estimate setting $2,- 
376,779 as the cost of completing the tunnel and its ap- 
proaches, and purchasing land for its terminals. By the 
reorganization it is hoped to raise sufficient additional 
funds to complete the work. It will be remembered that 
one tunnel has already been driven Nearly across the 
river. 
> 
THE NEW YORK RAPID TRANSIT LAW was de- 
clared constitutional by a majority of the Appellate Divis- 
ion of the New York Supreme Court on July 28. Two of 
the five judges dissented from the opinion. While this 
decision does not remove the obstacie presented by the 
refusal of this same tribunal some months ago to approve 
the plan prepared by the Rapid Transit Commission, it 
appears to open the way for the preparation of some plan 
involving smaller first cost, which could again be pre- 
sented to the authorities for approval. 
> 
THE CONTROL OF STREET CAR FARES by the state 
railway commission is to be tested in California. The 
commission will investigate the cost, debt, expenses, and 
earnings of the roads, and in case information is refused 
by the companies will carry the matter io the cvurts. 


- 


A FIVE-CENT FARE for all suburban distances under 
20 miles has been adopted by the Chicago & Northern 
Pacific Ry., running out of Chicago. This is said to be 
the cheapest suburban transportation ever offered by a 
railway company in this country. 

ELEVATOR CHARGES are complained of in a ecmmu- 
nication sent by a committee of canal carriers to the New 
York Produce Exchange. It is shown that for transferring 
a boat load of 8,000 bushels of wheat from Buffalo to 
New York the boatman has to pay $104 at Buffalo for the 
transfer, trimming, storage, etc., and $143 at New York. 
He receives a gross freight of 3% cts. per bushel, and after 
deducting the transfer charges as above, the insurance 
and the towing, has $113.50 left to feed bis teams and 
crew, pay his men and bear other expenses of his journey 
of 1,000 miles, for west-bound freight is not often ob- 
tainable, and when it can be secured barely pays for the 
time of detention necessary to secure it. The protest con- 
tinues as follows: 


It is adding insult to injury for the grain elevator com- 
bines, as aforesaid, to tax the state canal traffic upwards 
of $100 more on a boat load of oats ihan we, the canal 
carriers, receive gross for carrying it such a long distance 
from Lake Erie to New York Harbor, when it is taken into 
consideration that the entire time consumed for the sim- 
ple transfer of grain at Buffalo and New York does not 
exceed 1% hours at each port. It is no uncommon oc- 
currence for the modern elevators at .juffalo and New 
York to transfer a boat load of grain from like vessel to 
canal boat and from canal boat to ocean ship complete in 
the short space of 50 minutes. 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week occurred near Murphysborough, Lil., July 21, on the 
Chicago & Texas R. R. A trestle failed, precipitating the 
rear car of a passenger train to the ground. Fifteen pas- 
sengers were injured. Cable dispatches from Bombay, 
India, state that on July 27 a passenger train was derailed 
on the railway between Bombay and Delhi and 50 passen- 
gers were killed. 

- - a 

A BOILER EXPLOSION occurred at English, Ind., July 
20. The regular engineer was absent. The substitute 
in charge was killed. 

Reece o 

A PISTON ROD BROKE on the steamer “Connecticut,” 
July 23, of the Providence Line, on Long Island Sound. 
The broken rod connected with a low pressure cylinder 
and had been inspected by the chief engineer only three 
minutes before. The accident occurred at midnight and on 
a quiet sea, and steam was shut off before any damage was 
done to the vessel. 


A WATER-WORKS RESERVOIR 1s reported as having 
failed at Stanyord, Ky., July 17, flooding a part of the 
city and doing some slight damage. 





pemaqundl gmachiememenmapains 


AN ARTESIAN-WELL FRAUD is reported from Wash- 
ington, D. C., the U. S. government being the victim. 
In 1893 a contract was let for a well to supply Fort Meyer, 
near Washington, the well to have a capacity of at least 
50,000 gallons a day. Rock being struck im this well by 
a sub-contractor at some depth, a second well was started 
in 1894." Water was developed at a point surprisingly 
near the surface, but after the first test the contractor 
claimed that the well had been tampered with. The au- 


thorities not being satiefied with the well, anyway, a third 
one was put down in 1895. Water was agaim found near 
the surface. It was of a satisfactory chemical character, 
but the objection was raised that the well was not deep 
enough to insure a permanent supply, and on a test it 
yielded only 48,000 gallons a day. The contractor said he 
would sink the well deeepr, and shortly afterwards made a 
test which showed a yield of 60,00) gallons. The well 
was accepted and the contract price, $8,000, was paid in 
November. The well was not put in use until this year, 
when it was found to give little or no water. The Cook 
Well Co., of St. Louis, was called on to investigate the 
matter. It was found that both the second and third wells 
had been connected by means of a pipe with a near-by 
brook. A second pipe was laid to the third well to in- 
crease the apparent yield from 48,000 to 60,000 gallons. 
It is claimed that a dam was thrown across the siream 
and that the water pumped from the wells during the 
test was carefully conveyed back to the stream, the latter 
having only a small flow. We cannot vouch for the accu 
racy of the details of the above story, as they are taken 
from a press dispatch, but there is no doubt regarding 
the attempted fraud and its general method. 
° 

THREE PUMPING ENGINES OF 12,000,000 GAL- 
lons capacity each are to be purchased for the Chi 
cago, Ill., water-works. Plans and specifications for these 
pumps are now being prepared and it is stated that bids 
will be called for within a few weeks. One pump will be 
placed at the Lake View Station, one at the Fourteenth 
St. Station and one at the Chicago Ave. Station. The work 
will include all the necessary boilers and appurtenances. 

. - — 

A WATER-POWER FRANCHISE is under consideration 
at Sault Ste. Marie, Mich. The proposed ordinance grauts 
a franchise to Messrs. Edw. V. Douglass, of Philadel 
phia, and Francis H. Clergue, of New York, for building 
and operating a canal 15 ft. deep and not less than 1 
nor more than 600 ft. wide through the city, from a point 
on the shore of St. Mary's River above the St. Mary's 
Falls Ship Canal. The city is given the right to discharge 
surface water and sewage into the canal, but must pay 
$4,000 a year for 20 years and construct such bridges over 





the canal as may be necessary. The proposed franchise 
also provides that the city shall pay $6,000 a year for 2 
years for 400-HP., including a site to make use of it. 
No provisions regarding charges for power supplied to 


manufacturers are included in the franchise. 
> 


FASTER TRAIN SCHEDULES are to be put into effect 
on the Manhattan Elevated Ry. on Aug. 3. A reduction of 
three minutes will be made in the schedule time between 
terminals on the Second, Third and Sixth Ave. lines. The 
following table summarizes the facts of interest: 





Present 
schedule 
Length No. time 
Line. miles. stops. mins. 
MNES cdivudccecdecstc ce oh Woee 2 43% 
rp: , eee Scateeed. deh ep Cee 25 43 
Sixth Ave...... Sea caine wee ign a 27 He 


*By Official Guide. 


Newspaper reports give the present schedule time some 
thing less than the above. 
peceniepiieiecialignarnresien 
AMERICAN FILES are being sold in England in com- 
petition with those of Sheffield manufacture. “The 
Engineer’ (London) in its issue of July 17 says: 


Mr. J. W. Schofield, a Sheffield manafacturer, has di- 
rected the attention of Sir Howard Vincent, M. P., to the 
severe American competition to which Sheffield file manu- 
facturers are now subjected by their American rivals ia 
the English markets. “‘My agent,’’ he says, ‘writes me 
this morning that a large order, for which we quoted an 
outside discount, has gone to America at 674%%% and 5%, 
and this, with freight and charges, represents approxi- 
mately 70% off Sheffield Mst, whica wi.l mean a heavy 
loss if supplied by Sheffield manufacturers.’’ Mr. Scho- 
fled adds“that surely the time has come when something 
should be done in the way of practically testing protec- 
tion by the imposition of a duty on goods, which can be 
seriously affected by combination on this side. He sug- 
gests in that connection agricultural machinery and files— 
each of them small matters in themselves, but of vast 
importance to those in this country engaged in their pro- 
duction. Sir Howard Vincent, in his reply, says that he 
is nfully aware of the existence of this state of affairs, 
and has for years past done his best to remedy it, but 
expresses his sorrow at having been almost single-handed 
in the matter, and at receiving so little support from any 
quarter. 


sbiedicdiniaeiinctiles 

A STEAMSHIP LINE from Japan to Seattle, Wash., in 
connection with the Great Northern Ry., is announced as 
arranged for. At the beginning there will be one steamer 
a month each way. The Royal Japanese Mail Steamship 
Co. is said to be the company which will undertake the 


venture. 
itiinneentinilliipelistipntinas 


A NEW METHOD OF MARINE PROPULSION is to 
be tested by a naval board this fall. The system consists, 
according to newspaper reports, of an apparatus for ex- 
ploding a mixture of gas and air, as in an ordinary gas 
engine, and directing the explosive force directly against 
the water at the stern of the boat without the interven- 
tion of any pistons, screw propellers or other machinery. 
The system is the invention of John A. Secor, who is 
building a 75-ft. launch to be fitted with this system at 
the foot of 44th St., New York city. 
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THE WEST SIDE IRRIGATION AND MINING CANAL IN 
WYOMING AND COLORADO. 
By Elwood Mead, M. Am. 
(With inset.) 

About 70 miles south of Rawlins, Wyo., in Routt 
county, Colo., is an area of gold-bearing sand 
which promises to attract much attention in the 
near future. Beginning at the southern boundary 
of Wyoming, it extends south to the divide be- 
tween Bear and Snake rivers, and from Range 89 
to Range 97 west, embracing in all a district about 
30 miles wide and 50 miles long. This deposit of 
placer gold has apparently no relation to existing 
water courses nor to any definite source of supply, 
but wherever 


Boc. C. E. 


bars or areas of sandy soil occur, 


Pipe Line Been Adopted. 


there gold in paying quantities is usually found. 
In a series of tests which embraced over 20,000 
acres, the average value of the ground tested was 
over 30 cts. per cu. yd. and the returns from the 
hydraulic operations in this district last season, as 
far as received, have shown results equally large. 

The largest work yet constructed for washing 
and securing this gold is the West.Side Canal, 
owned by the West Side Mining Association, com- 
posed principally of citizens of Providence, R. I. 
This association has secured, by location and pur- 
several thousand acres of placer ground 
lying south and east of Snake River in the north- 
west corner of the district. To secure the required 
elevation for their water supply it was necessary 
to build a canal about 29 miles long, starting at 


chase, 


Dixon, Wyo., and terminating on the south side 
of Dry Gulch on one of the largest and richest 
bars owned by the association. The location of 


the canal is shown by Fig. 1 and the head gate by 


Fig. 2. This work was begun in July and com- 
pleted in November, 1895. Mr. Edw. A. Greene, 
M. Am. Soc. C. E., was the contractor, and the 


Messrs. F. J. Cramer 
Bond were engineers in charge of the 
divisions, respectively, of the 
B. Haskins, Geo. E. Perkins and 


writer was chief engineer 
and Fred 
first and second 


eanal. Messrs. W 





Pig. 4.—Character of Country Through Which Canal must Have Passed Had Not 


Fig. 5.—Change From Pipe Line to Canal. 


Wm. Howard were trustees of the association. The 
canal is intended to supply water for the irrigation 
of about 5,000 acres of farming land and to deliver 
1,500 miners’ inches of water on the bar at the 
lower end. At the head it is 10 ft. wide on the bot- 
tom and 16 ft. wide on the water line. The lower 
bank is 4 ft. high, and the canal is intended to 


carry 3 ft. of water with a grade of 4% ft. per 
mile. Ten miles from the head the width on 


the bottom is reduced to 8 ft. and the grade is 2% 
ft. per mile. Two cross sections of the canal are 
shown by Fig. 3. 

The most interesting feature on this canal is the 
extent to which wooden pipe has been utilized. As 
the ditch runs almost parallel to the stream and 
through a broken country, to have crossed the 





VIEWS ON THE WEST SIDE CANAL IN WYOMING AND COLORADO. 








various drainage channels with a grade canal 
would have greatly increased its length, besides 
requiring the erection of several long and high 
flumes. This was given up and instead pipe lines 
following the irregularities of the surface were 
substituted in the most difficult locations. The 
first of these is at the crossing of Four Mile Creek. 
To follow a grade line up this creek to a point 
where it could be flumed would have required 
nearly ten miles of ditch and two flumes about 
1,200 ft. long, while an inverted syphon crossing 
directly from the east to the west side of the valley 
would be only 6,500 ft. long, and this was sub- 
stituted. This pipe has an internal diameter of 3 
ft., a total fall of 24% ft., and a maximum static 
head at the creek crossing of 90 ft. 





STRUCTURES ON THE WEST SIDE CANAL. 


Five miles below the outlet of this pipe the canal 
grade passed along the slope of a series of bad 
land hills which border the river. The slope of 
these hills is so precipitous and their outline so 
broken that the construction of a grade canal was 
out of the question, even if the soil had been of a 
satisfactory nature, but in addition to the other 
obstacles the large percentage of gypsum and so- 
dium salts which it contains caused it to dissolve 
almost as readily as sugar when exposed to water. 
It was decided, therefore, to carry the water 








Fig. 9 —View of Flume Across Small Gulch. 


around these hills by means of a pipe li: 
the river valley, at their base. This pip: 
9,000 ft. long, and from where it drops 
valley at the upper end to where it ris: 
lower is from 50 to 80 ft. below grade. As 
its being the only satisfactory means o{ 
this obstacle, it is believed to be cheape: 
earth canal owing to the saving in dista; 
have followed the contour of the hills w: 
required a canal about seven miles long, 
four times the length of the pipe. Ths 
panying view, Fig. 4, shows the characte; 
country avoided. . 

A third pipe line crosses Dry Gulch, t} 
head at the lowest point being 85 ft. 

The pipe used is what is known as Allen's 













Fig. 8.—View of Flume With Mounta‘ns in the Distance. 








stave pipe. The staves are made of Texas pin 
and Oregon fir, shaped from 2 x 6-in. strip: 
varying in length from 12 to 18 ft. and banded 
with \%-in. iron rods spaced to give a factor of 
safety of five for the varying static heads. 

To secure the maximum discharge, the botton 
of the inlet of each pipe is placed 6 ft. below th: 
grade of the ditch. The inlet is expanded, being 
4 ft. in diameter at the end and decreasing to that 
ef the pipe in 12 ft. <A 4-in. blow-off is placed 
in the lowest point of each pipe, to drain them 
when necessary and to permit of the removal 0! 
sediment should any accumulate. 

The inlet and outlet boxes of all pipes are of tim 
ber, as are the head gates, flumes, etc. No ma 
sonry was employed. Lumber could be had from 





the mountains near by and was cheap, while ther« 
was no satisfactory stone, lime or cement on the 
ground, and the distance to the nearest railway, 
70 miles, made the cost of outside material prohib- 
itory. The view, Fig. 5, shows one of the changes 
from pipe line to canal, and details of several of 
these penstocks are shown by Fig. 6. A view of 
the mouth of one of the penstocks is shown by 
Fig. 7. Two flumes are shown by the views, Figs 
8 and 9. 

The uncertain factors in the use ef wood pipe 








J uly 30, 1896. 
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durability and the danger from leaks re- 
from shrinkage when not in use. Wood 
nt constantly filled under the pressures 
these must sustain would probably last as 
wrought iron in the alkaline soils of this 
Some have been in use 30 years with no 
of decay; but this pipe will be emptied 

c vor, as the climate of this region will not 
operating the canal for from four to five 
If left exposed during this time the life 
-efulness of the pipe would probably be brief 





1896. Two washing plants will be used. each 
utilizing 750 ins. of water. This will be distributed 
by means of wrought iron pipes, connected with 
a stand-pipe placed at the south end of the Dry 
Gulch pipe line. 

About 300,000 ft. of lumber were used in flumes 
and in the washing plants. This cost $12 per thou- 
sand at the mill and about S27 per thou- 
sand when placed in the flumes and other struc- 
tures. The wood pipe cost $2.25 per ft., laid, with 
a guarantee of maintenance for eight months 





FIG. 7.—VIEW OF INLET PENSTOCK (SEE DETAIL, FIG. 6). 


To preserve it from decay and to lessen the danger 
from accidents or malicious injury these pipes 
have been buried, the trenches in which they were 
laid being 4 ft. deep. The pressure will, it is be- 
lieved, force enough water through the pores of 
the wood to moisten the surrounding earth, and 
this, taken with the fact that the ground will be 
frozen during the greater part of the time the 
pipe is empty, will largely if not entirely prevent 
both shrinkage and decay during this period. 

The distribution of gold in this district is some- 
what unusual. It is almost as abundant in the 
roots of the sage brush as on bed rock. There 
are no nuggets; every particle is of exceeding 
fineness, from 1,200 to 1,500 being required to 
make a cent in value. This fact proved for sev- 
eral years an insurmountable obstacle to saving 
it, as it was carried off with the sand. The first 
successful washing plant was built two years ago 
on Four Mile Creek by the Rock Springs Mining 
Co. The illustration of their device shows its char- 
acter. Fig. 10 shows it in detail and Fig. 11 is a 
view of it. It consists of the ordinary sluice box, in 
the bottom of which is a perforated iron plate, 
32 ft. long, the perforations being %& in. in di- 
ameter. The mixture of water, gold and fine sand 
passes through these openings, falling into a tank 
from which it is distributed in a thin uniform 
layer over an incline having a fall of 6 ins. in 
12 ft. The bottom of this incline is covered wit 
burlap, and as the depth of water and gold bear- 
ing sand which flows over it does not exceed % 
in. the gold is caught and held in the meshes of the 
cloth. No quicksilver is used in either the sluice 
boxes or the incline. Success in saving the gold 
depends upon having the soil thoroughly dis- 
solved before it reaches the perforated plate and 
in having enough water to prevent sand lodging 
on the burlap. 

The West Side Association will use a modifica- 
ton of this device, designed by Mr. M. J. Miller, 
a mining engineer of Chicago. The same method 
of separating the gold and fine sand from 
the coarser material will be used, and 
practically the same plan for _ distribut- 
ing the water and gold bearing sand in 
a thin layer on the incline, but the bottom of this 
incline instead of being of burlap will consist of a 
series of indented iron plates which will have the 
bottoms of the depressions filled with quicksilver. 

The canal was completed too late in the season 
to permit of washing gold last fall, but it was ex- 
pected that it would be begun about April 1, 


Earth excavation was 8 cts.; loose rock, 27 cts.; 
solid rock, 60 cts. The canal, independent of the 
washing plant, cost, complete, $150,000. 

The work included 89 acres of plowing, 187,- 
845 cu. yds, of earth excavation, 30,043 cu. yds 
loose and 6,442 cu. yds. of solid rock excavation, 
114,114 ft. B. M. of fluming and 17,536 of lin. ft. of 
wood pipe. 

— 


STATISTICS OF RAILWAYS OF THE UNITED STATES 
FOR THE YEAR ENDING JUNE 30, 1895. 


The Statistican of the Interstate Commerce Com- 
mission, Prof. Henry C. Adams, has furnished to 
the press an advance abstract of the forthcoming 
eighth annual statistical report of the Commis 





tal represented by these roads was nearly $2,500,000,000 
or about 22% of the total railway capital in the United 
States, 

Mileage.—The total railway mileage in the United Statcs 
on June 30, 1895, was 180,657 miles, an increase of 
1.449 miles, or 1.00% being shown. The increase in 1SD4 
was 2.247 miles, or 1.27%, which was less than for any 
preceding year during the period for which reports have 
been made to the Commission, The territory and states 
in which the increase in mileage exceeds 1) miles are 
\rizona, 247 miles; lilinois, 18S miles; Pennsylvania, 157 
miles; Maine, 133 miles; Texas, 110 miles, and Montana 
106 miles. The aggregate length of all tracks in the 
United States on June 30, 1805, was 236,804 miles. In 
tuded in this total track mileage were 10,640 miles 
second track, 975 miles of third track, 733 miles of fourth 
track, and 43,888 miles of yard track and sidings. 

Classification of Railways.—The number of railway cor 
porations on June 30, 1805, was 1,065, of which 1.018 
maintained operating accounts, and SOU financial accounts. 
During the year 14 roads were abandoned, 0 merzed, i! r 
organized, and 2S consolidated. 
each operating more than 1,000 miles, operate 100.715 
miles of line, or 55.67% of the total railway mileage; 24 


Forty-two companies, 


roads, with an operated mileage ranging from 6%) to 10" 
miles, operate 18,896 miles, or 10.45%. One hundred and 
thirty-three roads, or 12.05% of the operating companic« 
operate 145,15) miles, or 8.249% of total mileage ta 
operation. 

Equipment.—-The increase in number of locomotives in 
service was 207, the total number on June Sv, 1805, being 
000. Of this number, 9,009 were passenger locomotive 
“U.01L2 were freight locomotives, 5.100 were switching loco 
motives, and 58S were unclassified. The number of cars of 
all classes reported, being those owned by railways, was 
1,270,561, which indicates a decrease of 7.517 as compared 
with the previous year. Of the total cars reported, 33,1 
were in passenger service, 1,196,110 were in freight ser 
vice, and the remainder, 41,530, were cars used by the 
reporting companies in their own service. There was an 
increase of {4 in the number of passenger cars, and an in 


crease of 1,439 in cars assigned to company's service, but 
ears in freight service decreased 0,05). The explanation 
of this decrease is not wholly to be found in an effort on 
the part of the railway companies to economize in equi; 
ment, but rather in the increased use made of private cars 

From the summaries given it appears that there was a 
decreased efficiency in passenger service, and an increased 
efficiency in freight service during the year covered by th 
report. The number of passengers carried per passenger 
locomotive was 50,747, or 3,907 less than in 1804. The 
number of passenger miles per passenger locomotive was 
1,218,967, or 225,433 less than in 1894, while the number 
of passenger cars per 1,000,000 passengers carried was 65 
or 12 greater than the preceding year. This is probably 


si: largely due to decreased travel on account of business 


depression, but it also suggests that passenger traffic ha 
returned to its normal condition previous to the World’s 
Columbian Exposition. The number of tons of fre'ght 
‘arried per freight locomotive in 1805 was 54,817, show 
ng an increase of 2,908 when compared with the corres 


“Reinhadr 


FIG. 11.—VIEW OF GOLD WASHER. 


sion. From it we take the following figures of 
principal interest to our readers: 


In the introduction of the report reference is made to the 
effect of the continued business depression, and the large 
number of receiverships. On June 30, 1895, 169 roads 
were reported in the hands of receivers, showing a net 
decrease of 23 during the year. The roads under re- 
ceivers operated 37,855 miles of line, which shows a de- 
crease of 2,963 as compared with 1894. The railway capi- 


ponding figures for 1894. The number of ton miles per 
freight locomotive was 4,258,821, the increase over the 
previous year being 242,066. These figures indicate in- 
creased economy in transportation of freight. The same 
result is shown by the fact that 1,888 freight cars were 
required to move 1,000,000 tons of freight in 1894, and 
1,717 in 1895. These figures, however, are not satisfer- 
tory because the basis of the computations does not in- 
clude cars not owned by railway companies, in which » 
large proportion of freight is transported. 
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Out of a total equipment of 1,306,260 locomotives and 
cars, only 362,498 were fitted with train brakes, and 408,- 
Si with antomatic couplers on June 50, 1895. The in- 
crease in equipment fitted with train brakes was 31,506, 
with automatic couplers, 51,235. The .summaries pre- 
sented show that almost all passenger loc omctives are 
fitted with train brakes, and 16,712 out of 20,012 freight 
locomotives have them. The number cf passenger loco- 
motives fitted with automatic couplers on June 20, 1895, 
was 3,803, the increase during the year being 414. It 
appears that 6,106 passenger locomotives were w'thout 
automatic couplers. The number of freight locomotives 
fitted with automatic couplers was 2,039, the increase 
during the year being 731. On June 30, 1895, the number 
of passenger cars in service was 33,112, of which 32,384 
were fitted with train brakes, and 31,971 with automatic 
couplers. The number of freight cars in service was 
1,196,119, of which 295,073 were fitted with train brakes, 
and 366,085 with automatic couplers. 

Employees.—The number of men employed by railways 
shows an increase of 5,426, as compared with last year, 
the number of employees being 785,034 on June 30, 1895. 
The returns for the present year show that 128 men were 
assigned to Maintenance of Way and Structures per 100 
miles of line, against 123 in 1894. The number of men 
correspondingly assigned to Maintenance of Equipment 
also shows a slight increase, being 88 for 1895, and 86 for 
Int. 

Capitalization and Valuation of Railway Property.—The 
amount of railway capital on June 30, 1895, is shown to 
be $10,085,203,125, or $63,330 per mile of line. The in- 
crease during the year was $188,729,312. The amount of 
capital stock was $4,961,258,656, of which $4,201,697,351 
was common stock, and $759,561,305 preferred stock; the 
funded debt was $5,407,114,313; the current liabilities 
amounted to $616,830,156. Of the capital stock outstand- 
ing, $1,169,071,178, or 23.57% was owned by the railway 
corporations, as well as $437,508,841, or 9.39% of bonds 
outstanding. These figures show an increase in the cor- 
porate ownership of securities, probably rather due to rail- 
way consolidation than to the strengthening of reserve 
funds. 

Stock to the amount of $3,475,640,208, or 70.05% of the 
total outstanding paid no dividend, and $904,436,200, or 
16.00% of funded debt, »xclusive of equipment trust ob- 
ligutions, paid no interest during the year covered by the 
report. In no other year since the organization of the 
Division of Statistics has so large a percentage of stock 
passed its dividends, or, except in 1894, has so jiarge a 
percentage of funded debt defaulted its interest. Of the 
stock paying dividends, 6.89% of the total stock outstand- 
ing paid from 4 to 5%; 5.39% of this stock paid from 5 to 
6%; 4.41% paid from 6 to 7%, and 3.99% paid from 7 to 
8%. The total amount of dividends was $85,287,543, which 
would be produced by an average rate of 5.74% on the 
amount of stock on which some dividend was declared. 

Public Service of Railways.—The number of passengers 
earried by the railways during the year ending June 30, 
1895, was 507,421,362, which shows a decrease of 33,266,- 
S37. The number of passengers reported as carried one 
mile was 12,188,446,271, a decrease of 2,100,999,622 being 
shown when compared with figures for previous year. Tue 
number of tons of freight carried as reported by railways 
was 696,761,171, which gives an increase of 58,574,618 for 
the year. The number of tons caried one mile was re- 
turned as 85,227,515,891, indicating an increase of 
4,802,411,189, 

Earnings and Expenses.—The gross earnings of the rail- 
ways of the United States for the year ending June 30, 
1805, were $1,075,371,462, an increase of $2,009,665 for the 
year being thus shown. Passenger revenue was $252,246,- 
180, showing a decrease of $33,103,378, or 11.60% for the 
year. Freight revenue increased $30,502,549, or 4.36%, 
being $729,993,462 for 1895. 

The expenses of operation for the same period were 
$725,720,415, which were $5,603,907 less than for 1894. 
That important unit in railway statistics, the percentage of 
operating expenses to operating income, for 1895, was 
67.48%; for 1890, 65.80%. The income from operation, 
$349,651,047, though $7,703,572 greater than it was in 
1804, less than for any other year since 1890. 
The amount of money at the disposal of railways for 
fixed charges and dividends isthe aggregate of income from 
operation and income from other sources. This amount 
for 1805 was $482,083,180, Fixed charges for the year 
amounted to $425,966,921. The deduction of fixed charges 
leaves $56,116,259 as net income from which to pay divi- 
dends. The amount of dividends, including $673,957 other 
payments from net income, was $85,961,500, from which it 
appears that the railways of the United States closed the 
year with a deficit from the year’s operations of $29,845,- 
241, which was met by a decrease in accumulated surplus, 
or by the creation of current Habilities. The correspond- 


ing deficit for the year ending June 30, 1894, was $45- 
SO1 204. 


was yet 


Railway Accidents.—The number of railway employees 
killed during the year ending June 30, 1895, was 1,811, 
and the number of injured was 25,696. These figures, 
compared with those of the previous year, show a decrease 
of 12 in number killed, and an increase of 2,274 in the 
number injured. The number of passengers killed was 
i70, the number injured, 2,375. These figures give for the 
year a decrease of 154 In the number killed, and 65 


in the number injured. The number of passengers killed 


is remarkably small. The smallest number killed in 
any of the preceding seven years was 286 in 1890. One 
employee was killed for each 433 employed, and one em- 
ployee was injured for each 31 employed. Of the class 
of employees known as trainmen—that is, engineers, 
firemen, conductors, and other employees whose service 
is upon trains, it appears that one was killed for 
each 155 in service, and one injured for each 11 
in service. The number of passengers carried for 
each passenger killed during the year was 2,984,832, and 
the number carried for each passenger injured was 213,- 
651. The liability of passengers to accidents is better 
shown in the fact that 71,696,743 passenger miles were 
accomplished for every passenger killed, and 5,131,977 
passenger miles for every passenger injured. 
Conclusion.—The statistician renews his recommenda- 
tions that reports be required from express companies 
engaged in interstate traffic, from all corporations, com- 
panies, or persons owning rolling stock which is used in 
interstate commerce, as also all corporations, companies, 
or persons owning depot property, stock yards, elevators, 
and the like, and from all carriers by water whose busi- 
ness influences interstate traffic. The further recommenda- 
tion is made that Congress be requested to provide for a 
bureau of statistics and accounts, which shall have the 
right of inspection and control over the accounting de- 


partments of the common carriers. 
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MINERAL PRODUCTION OF THE UNITED STATES IN 
TEN YEARS. 


The accompanying table, just issued by the U. 
S. Geological Survey, is so convenient a one for 
reference that we reproduce it herewith for the 
benefit of our readers. The statistics from which 
this table is compiled were collected by the Divi- 
sion of Mineral Resources of the Survey, of which 


where the indicator is attached to a length of p 
cient to bring the instrument to the top of the , 
(a length of 3% ft. or more), a true card can be 
only at slow speeds; and has shown that, for » 
400 revolutions per minute, the diagram is }jk; 
in error as much as 17%. These early experim. 
now been followed by a more extended series, ; 
of which are herewith presented. 

The experiments were made in connection wit} 
15-in. Buckeye engine. The power of this en; 
absorbed by an automatic friction brake, by », 
which a very constant load was obtained. The } 
of the cylinder was tapped with two holes (a andj 
1), both in the same cross section, and hence equ 
posed to the action of the steam in this end of t} 
der. One of these holes (a) was made to serve fo, 
dicator A, the cock of which was placed as clos 
cylinder as possible. The hole b was made to re 
end of a U-shaped pipe, the other end of which 
a coupling fixed in the angle plate c. The cock o: 
ond indicator, B, was screwed to this coupling. A 
system of levers supplied the drum motion for bo: 
eators. The closely-connected indicator, A, will }h. 
be referred to as the ‘‘cylinder-indicator,”’ and th. 
obtained from it as ‘‘cylinder-cards.”’ It is assum: 
this indicator recorded the actual conditions of },; 
existing in the cylinder. In like manner the indi 
will be referred to as the ‘‘pipe-indicator,”’ and cari ; 
tained from it as ‘‘pipe-cards.”’ It is assumed tha: t)jc 
indicator gave a record which, when compared wit} : 
given by the cylinder-indicator, demonstrated the 
of the pipe. 

The pipe fittings were all half-inch. A right-and 
coupling at 4 allowed the U-shaped section df b ;: 
removed at will and replaced by a similar section . 
ferent length. Pipe lengths of 5, 10 and 15 ft. wer 
length being measured from the outside of the cy! 
wall to the end of the coupling under the cock «; 


MINERAL PRODUCTS OF THE UNITED STATES FOR THE CALENDAR YEARS, 1886 TO 1895. 


(Compiled by the Division of Mineral Resources of the U. §S. 
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THE EFFECT UPON THE DIAGRAMS, OF LONG PIPE 
CONNECTIONS FOR STEAM-ENGINE INDICATORS.* 


By W. F. M. Goss, Lafayette, Ind. 


Errors in indicator diagrams may arise from several 
causes, one of which is the pipe connecting the indicator 
with the engine cylinder. It is admitted that, under the 
conditions of ordinary practice, the presence of the pipe 
does not constitute the most prolific source of error, 
but it can be shown that it does cause serious distortion 
in the form of the diagram, and it is believed that this 
fact merits more careful consideration than has hereto- 
fore been accorded to it. The writer has already called 
attention to the fact that in road tests of locomotives, 

*Abstract of a paper presented at the St. Louis meeting 
of the American Society of Mechanical Engineers. 
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pipe-indicator. The pipe and fittings were covered first 
with a wrapping of asbestos board, next with %-in. of 
hair felt, and finally with an outside wrapping of cloth 
It is to be noted that the bend in the pipe at f is easy, 
and that there is a continual rise in the pipe in its cours: 
from the cylinder to the indicator. Both indicators were 
always well warmed before cards were taken. * The boiler 
pressure was kept constant as nearly as possible, and the 
throttle was generally ‘‘full open.’’ 

A pair of new Crosby indicators was set apart for this 
work, with 60-lb. springs. These instruments, when cali- 
brated under steam, gave results which were nearly 
identical. 

The results, which are presented in the form of dia- 
grams (Figs. 2, 3, 4, ete.), were obtained in the following 
manner: 

Diagrams with constant speed (200 revs. per min.), con- 
stant steam pressure (80 Ibs.) and constant cut-off (4% 
stroke, approximately). Dotted lines show obtained 
when indicator pipes were respectively 6, 10 and 15 ft. 
loug, 














July 30, 1896 


igine having been run for a considerable period, 


tive -ne desired conditions as to pressure, speed, and cut- 
ff having been obtained, cards were taken simultaneously 
an cylinder and the pipe-indicator. Two pairs of 
cards |. @ two from cylinder and two from pipe) were 
thus taken as rapidly as convenient, after which the posi- 
tion the indicators was reversed, and the work re- 
peaté There were thus obtained four cylinder-cards and 
four pipe-cards, one-half of each set having been made 
py one of the indicators, and one-half by the other. Next, 
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cussed, are of such magnitude that the form of the card 
loses some of its characteristic features. The admission 
and expansion lines are lower, and the exhaust line is 
higher, than are the corresponding lines for the true card. 
Whilé cards from pipes of 5 and 10 ft. in length present 
an area greater than that of the true card, the card in 
question (Fig. 4) from a 15-ft. length of pipe makes the 
area less. 

It is true that the lengths of some of the pipes experi- 
mented with are excessive as compared with those com- 





FIG. 1.--LONG PIPE CONNECTIONS 


by the use of closely-drawn ordinates the eight cylinder- 
cards were averaged and combined in the form of a single 
card. and the eight pipe-cards were in the same way com- 
bined to form a single pipe-card. The two typical cards 
thus obtained, superimposed as in Fig. 2, constituted the 
record of the test. This process was repeated for each of 
the several conditions under which tests were made. The 
accuracy of the indicators used, and the constancy of the 
conditions maintained, were such as to make each card 
almost, if not quite, the exact duplicate of the representa- 
tive of its set. 

By reference first to Fig. 2, it will be seen that the 
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Fig,2. Five Ft. Pipe 
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Fig 4 Fifteen Ft. Pipe 


Figs. 2, 3 and 4.--Diagrams Taken With Constant Speed 
(200 Revs. Per Min.), Constant Steam pressure (80 Ibs. 
and Constant Cut Off (‘4 Stroke, Approximately). , 


(The full lines show diagram taken with indicator closely 
connected. The dotted lines show diagram from an indi- 
cator with 5-ft., 10-ft. and 15-ft. pipe connections.) 


effect of a 5-ft. pipe is to make the indicator attached to 
it a little tardy in its action. Thus, during exhaust, when 
for a considerable interval of time the change of pressure 
to be recorded is slight, the lines from the two indicators 
agree: but during the compression which follows, the loss 
of sensitiveness in the pipe-indicator is made evident by its 
giving a line which falls below the corresponding line 
traced by the cylinder-indicator. Similarly, during admis- 
sion there is an approximate agreement, while during the 
expansion which follows, the lagging of the pipe-indicator 
results in a line which is higher than the expansion line 
given by the cylinder-indicator. As a result of this lag- 
ging in the action of the pipe-indicator, its card is in error 
in the location and curvature of the expansion and com- 
pression curves; also in the location of the events of the 
stroke, and in the area which it presents. The speed at 
which these errors are shown to occur is moderate (200 
revolutions), and the Iength of pipe attached to the indi- 
cator is rot greater than is often used. 

The general effect of a 10-ft. length of pipe (Fig. 3) is 
the same with that of the shorter length, but the lagging 
action due to the pipe is more pronounced, and all errors 
are proportionately greater. In this case, also, the admis- 
sion and exhaust lines fail to agree, the total range of 
pressure recorded upon the cards being less than the range 
existing in the cylinder. 

A still further addition to the length of the pipe brings 
changes (Fig. 4) into the form of the pipe-card diagram 
which, while entirely in harmony with those already dis- 


FOR A STEAM ENGINE INDICATOR. 


monly used for the connection of indicators, but this fact 
does not deprive the results of their significance. If pipes 
of 15, 10 and 5 ft. in length will produce the effects 
shown by Figs. 4, 3 and 2, respectively, it is but rea- 
sonable to suppose that pipes of less than 5 ft. in length 
will produce some effect. And, since the effect of a 5-ft. 
pipe is considerable, this length must be greatly reduced 
before the effect ceases to be measurable. 

Differences of speed have less effect than would be sup- 
posed in modifying the form of the pipe-card; even with 
a speed as low as 100 revolutions per minute, the effect 
of the pipe is strikingly apparent. The point of cut-off 
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Fig.7. 250 Rev$ per Min 


Figs. 5, 6 and 7.--Diagrams Taken with Varying Speeds, but 
Uniform Steam Pressure (80 Ibs.) Cut-Off (14 Stroke) and 
Length of Pipe Connection to Indicator (10 ft.). 


chosen for the whole series now under consideration (Figs. 
2, 3 and 4), is not especially favorable for showing the 
modifying effect of the pipe. These considerations, to- 
gether with the fact that indicator-pipes of 3 and 4 ft. in 
length are not uncommon, all serve to emphasize the prac- 
tical value of the effects noted. 

A study of the diagrams and data will make it evident 
that the differences are due wholly to a change in the 
length of the pipe. This single change, however, intro- 
duces an incidental change (1) in the clearance, (2) in the 
extent of surface exposed to the action of the steam, and 
(3) in the velocity of flow in and out of the pipe at the 
point of its connection with the cylinder. 

The Effect of the Pipe at Different Speeds.—The effects 
thus far discussed are those recorded for a constant speed 
of 200 revolutions per minute. In considering to what ex- 
tent changes of speed will modify these results, refer- 
ence should be made to Figs. 5, 6 and 7, which give a 
series of results for which all conditions were constant 
except that of speed. It will be seen that increase of 
speed produces modifications in the form of the pipe- 
diagrams, which, in kind, are similar to those produced 
at constant speed by increasing the length of the pipe, 
but these changes are not great. For example, increasing 
the speed from 100 to 200 revolutions per minute (Figs. 
5 and 6) produces less change than increasing the length 
of the pipe from 5 to 10 ft. (Figs 2 and 3). The fact that 
an engine runs slowly, therefore, does not seem to justify 
the use of an indicator at the end of a considerable length 
of pipe. Slow running reduces the error; it cannot be 
depended upon to eliminate it entirely. 
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The Effect of the Pipe at Different Cut-offs.—The rela- 
tive effect of the pipe at different cut-offs, other con- 
ditions being constant, is shown by Ffgs. 8, 9 and 10. It 
will be seen that the differences of pressure recorded dur 
ing expansion by the two indicators (pipe and cylinder) 
are approximately the same for all cut-offs; but the rela 
tive effect of these differences upon the area of the dia 
gram is most pronounced upon the smallest, or shortest 


cut-off card. The fact that in Fig. 10 the steam line on 


the pipe-card rises while that of the cylinder-card de 
clines, constitutes a good illustration of the slowness with 
which the pressure in the pipe responds to that in the 
cylinder. 


Tabie I. gives a comparison of the mean effective pres 
sures and of the steam consumption per horse power per 
hour calculated from the pipe and the cylinder diagrams. 
TABLE I1.—Errors in Indicator Diagrams Due to Long 





oe Pipe Connections. 
es. 
Zoe . ‘a 
was Excess (+) or Deficiency (—) as Shown 
poh dS -by Pipe Diagram. 
°Fs Mean effective Steam consumption 
ee) pressure. per HP. per hour. 
Zz Lbs. Per cent. Lbs. Per cent. 
B's $3.7 0.1 4.0 
S.5 4.4 1.7 
€.. 5.0 11.7 445.09 
n. 8.8 2.0 7.2 
«. +6.6 0.4 1 
7 18.7 1.0 4.2 
ie Hi. 35.3 11.5 47.4 
wee tunes ee | 12.8 4 17 
10. . Gseie eas oe 4 6.8 25.6 
All percentage values are based on results from cylinder 
diagrams. 
The principal conclusions drawn from the data pre 


sented is that if an indicator is to be relied upon to give 
a true record of the varying pressures and volumes within 
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Pigs. 8, 9 and 10.--Diagrams Taken with Varying Points of 
Cut-off, But Steam Pressure, Speed and Length of Indi- 
cator Pipe Connections the Same as in Pigs. 5, 6 and 7. 


an engine cylinder, its connection therewith must be di 
rect and very short. 
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JAPANESE COMPETITION WITH AMERICAN MAN! 
factures has been a bugbear for some time, and all 
sorts of silly items have gone the rounds of the press. One 
which had especially wide currency was that Japanese 
bicycles were imported and sold for $12 in San Francisco. 
An interesting comment on this is found in a recent news 
paper interview with W. Araki, of Osaka, Japan, in wh'ch 
he is quoted as saying: 

Our people have in the past dealt largely with English 
firms, but are coming to see the superiority of American 
manufactures in many lines. For instance, we have been 
buying our bicycles from Birmingham manvfacturers 
heretofore, paying from $50 to $80 for them, but I now 
find that better ones can be bought in this country for 
less money. It would be a first rate idea for American 
bicycle firms to send samples to Osaka, as our bicycle de- 
mand is growing rapidly. 

Mr. Araki comes to this country, according to the “‘Chi- 
cago Inter-Ocean,”’ to obtain samples of American goods 
for the Osaka commercial museum, and invites ali Ameri- 
can manufacturers to send samples of their products, and 
their catalogues to the Osaka Commercial Museum, Osaka, 
Japan. The Japanese government will pay the charges 
for transportation and space for exhibits is free. 

Respecting the idea that Japanese cheap labor is likely 
to compete successfully with American, it is stated that 
the fatalities of the late war have greatly increased the 
rates of wages. Ordinary workmen now receive 5/) cts. 
per day and skilled workmen as high as $2 per day. 
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A STEEL FRAMED WHEEL 100 FEET IN DIAMETER. 


A steel frame wheel, 100 ft. in diameter, on the 
general plan of the great Ferris wheel at the Co- 
lumbian Exposition, was recently built by the Phoe- 
nix Iren Works, of Phoenixville, Pa., at Bergen 
Beach, N. Y., the wheel being similar to the one 
built by the same firm for the Atlanta Exposition 
last year. 

The foundations are 18 cast-iron piles, 8 ins. 
diameter, with disks 3 ft. diameter, sunk by water 
jet to 20 ft. beiow the surface of the ground. The 
lower 8 ft. of this depth is seashore sand, which is 
overlaid with about 8 ft. of meadow mud, and that 
again overlaid with sand filling. The tower legs 
are made of angles and flats, and are braced with 


actly like the wheel at Bergen Beach, except that 
the foundations are of masonry. We are in- 
debted to Mr. H. H. Quimby, Principal Assistant 
Engineer, for the blue prints and information. 
— + ae 
THE PRODUCTION OF METAL BARS BY EXTRUSION 

AT HIGH TEMPERATURES.* 

By Perry F. Nursey. 

The ingenious metallurgical process which I now have 
the privilege of bringing before the Institute is the inven- 
tion of Mr. Alexander Dick, and deals with the production 
of all kinds of metallic sections, from a simple round 
wire to complex designs which it would be impossible to 
roll, by forcing metal heated to plasticity though a die 
under hydraulic pressure. The principle is simple enough, 
being nothing more than that employed in the manufac- 
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STEEL FRAME WHEEL AT BERGEN BEACH, N. Y. 
The Phoenix Bridge Co., Phoenixville, Pa., Builders. 
rods and angle struts, The axle of the wheel is ture of bricks, drain-pipes, and similar articles. It is, 


of 84-in. square steel, turned to 8-in. journals at 
the ends; the hubs are of cast steel, the spokes, 
struts and rims are of angles, and the trans- 
verse bracing is of adjustable rods. 

The motive power is a double cylinder steam 
engine of 15 HP., which was calculated to drive 
the wheel fully loaded at a rim speed of 2 ft. per 
second, making one revolution in about 24% min- 
utes. The driving gear consists of an endless flat 
link chain on sprocket wheels, which engages the 
teeth of a cast-iron sprocket wheel bolted in seg- 
ments to the rim of one disk. There are 12 cars, 
7x10 ft., with a capacity of 14 passengers each. 
The cars consist of angle iron frame _ work, 
clamped to and suspended from shafts which turn 
in journal boxes secured to the rim angles. They 
with awnings and enclosed with 
heavy wire netting. A wind pressure of 50 Ibs. 
per sq. ft. was assumed in making the computa- 
tions. 

The same firm has alsg built, at Coney Isl- 
and, for Mr. Geo. C. Tilyou, a wheel of the same 
size and general design, but with cars constructed 
of angle and frame work enclosed with wood and 
glass for service in stormy weather. To resist 
the greatly increased effect of wind on the en- 
closed the wheel and towers were made 
heavier throughout, and in addition the rim is 
stiffened laterally with straight I-beams, secured 
to the spokes, as shown by dotted lines, on the 
outline of the wheel. This wheel is founded on 
piles, similar to those at Bergen Beach, but as 
there is no deposit of mud at this point the disks 
are sunk only 10 ft. below the water level in the 
sand. The firm has also built a third wheel of 
the same dimensions at Washington Park, on 
the Delaware River, below Philadelphia. It is ex- 
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however, the application of that principle to the pur- 
pose under notice that constitutes the ingenuity and 
originality of the invention, and which marks it as a 
substantial advance in metallurgical practice. 

I do not forget that the principle of extrusion has been 
applied in the production of continuous lengths of leaden 
pipes and wire, and also of leaden rod for the manufac- 
ture of projectiles for small arms, and for other purposes. 
In those cases, however, the lead is pressed at a com- 
paratively low temperature, whilst in the present instance 
the metal is operated upon at a very high temperature, 
namely, that of plasticity, or about 1000° F., and which 
varies considerably with different metals and alloys. 

The process of manufacture consists in placing the 
heated metal in a cylindrical chamber, at one end of wh'ch 
is a die. Upon pressure being applied at the opposite 
end the plastic metal is forced through the die, issuing 
therefrom as rods or bars of the required section and of a 
length governed by the quantity of metal placed in the 
receiver. This pressure-chamber has not only to with- 
stand the high temperature of the contained metal, but 
has likewise, whilst under the influence of that tempera- 
ture, to meet the severe strain brought upon the interior 
by the resistance of the metal to the pressure of the 
hydraulic ram in forcing it out through the contracted area 
of the die. Hence the first and most important point to 
be settled was the design of the cylinder and the material 
of which it should be constructed. 

At starting several cylinders were made, some of cast 
and some of wrought steel, in order to ascertain which 
material was best suited for the purpose. The chamber 
was 24 ins. long and 6 ins. diameter internally, the walls 
varying in thickness from 3 ins. to 6 ins. Surrounding 
the cylinder was an annular chamber heated by a coke 
fire, the object of which was to maintain the plasticity of 
the metal during the operation of pressing. In practice, 
however, it was found that the strains set up by the 
unequal expansion and contraction of the walls of the cyl- 
inder, added to the internal working pressure, soon de- 
veloped cracks, thereby rendering the cylinder useless. 





*From a paper read at the meeting of the Iron and Steel 
Institute, May, 1896. 
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Nothing daunted by failure, Mr. Dick set to w 
vise other means whereby he hoped to accomp)is 
The difficulty respecting the pressure-champbe; 
tainer, was eventually overcome by dividing 
tainer into sections composed of concentri: 
alternating with annular spaces packed with a ( 
conducting material. This arrangement is base: 
principle, that whilst steel, when heated to a em- 
perature, loses its integral strength, as proved ur. 
Dick's experiments, yet at low temperatures {: 
tain its full power to resist pressure; so that a 
chamber formed of several comparatively thin » 
protected from extreme heat, will resist press 
than a chamber having a thick solid wall hea: 
high temperature. A chamber surrounded by 
tively thin walls heated to a comparatively high 
ture is not so injuriously affected by variations 
perature as a similarly heated chamber having 
wall of greater substance. 

By this compound system of construction, ¢} 
which is exposed to the extreme heat of the meta 
made with a comparatively thin wall, and wil t be 
liable to be fractured by unequal heating and cou and 
consequent expansion and contraction. Further, 
that it may be capable of successfully resisting »; 


a 


na 


* it is reinforced by means of the surrounding stev! 


which, although of themselves thin, are insulated ang 
supported by a dense packing of non-conducting ma 
and are therefore kept at a comparatively low te: 
ture and in a condition to offer the greatest resis 
which condition is further mechanically influenced | 
stout steel outer casing. 

Another problem which took some time to solve wa 
selection of an efficient non-conducting material. "Ihe main 
conditions here were that the particles of the material em- 
ployed should be capable of being densely consolidated, 
should not seriously affect either the liner or the outer cyl- 
inders, nor melt nor become decomposed at a high ter 
perature. After experimenting with a variety of 
stances, Mr. Dick found that the best results were ob 
tained from crushed granite mixed with a small proporti 
of borax. This compound satisfactorily fulfilled al! the 
necessary conditions, and was therefore adopted as a non 
conductor, 

The apparatus as now constructed and in daily operation 
is 16 ft. in length, 6 ft. wide and 5 ft. high over a) 
It consists mainly of the compressing cylinder or 
tainer and the hydraulic ram. A longitudinal section 
the container is shown herewith. The container, which is 
2 ft. long and 2 ft. diameter externally, has an in: 
liner of cast steel. The internal diameter of the liner 
varies in different containers from 5 ins. to 8 ins., accord 
ing as to whether it is wanted for pressing a small or a 
large charge, the container being changed as required. 
The liner is enclosed with a series of cylinders of ordi- 
nary mild steel spaced about %-in. apart, the annular 
spaces being filled in with the non-conducting material. 
The container is mounted on trunnions and fitted with 
‘worm-gearing for bringing it to a vertical position for 
being charged with metal and restoring it to the horizor 
tal for the operation of pressing. 

Great care has to be exercised in making the die-plates 
the material of which is tungsten steel. They are formed 
with either one or several openings, each opening being 
of the section required to be given to the article to be 
produced. The edges of the openings in the 
beveled, so as to give free access to the metal unde! 
pressure, and to more perfectly condense it. The di 
plate is mounted in a holder, in watch it is easily fixed, 
or from which it is readily removed, as different sections 
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Longitudinal Section of Pressinz Cylinder for Producing 
Metallic Bars by Extrusion; Alexander Dick, Inventor. 


are required to be pressed. As it is necessary to heat 
the die and its holder previously to each pressing opera- 
tion, the die is fitted into a shouldered recess in th« 
holder, which is coned to seat into a hollow metal block. 
This block is firmly held in position during the operation 
of pressing by a pair of gripping jaws actuated by hy- 
draulic power. 

The metal is forced out of the container and through 
the die by a hydraulic ram 18 ins. in diameter, and work- 
ing under a pressure of 2 tons per sq. in. The ram has 2 
prolongation or extension, of reduced diameter, which 
forms the plunger of the container, entering it at the op- 
posite end to the die. A different plunger is used with 
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ntainer, the diameter varying to suit the internal 


=, | - of the container. On starting to work each day 
the container is first heated up by gas with a Bunsen 
purner, which quickly brings the liner to the temperature 
necessary to prevent the first charge of metal getting a 


chill. The container does not require reheating, as the 
liner remains red-hot after each run. E 
rhe working of this ingenious system of production will 
be best described from my own observations during a 
vent visit to the Delta Metal Works, Pomeroy St., New 
dead London, where it has been in regular commersial 
operation for some time. Upon that occasion the machine 
io in, diameter. Of course, much greater lengths and 
much heavier sections are turned out as required. The 
sections produced ranging from light sections, such as 
wire weighing about 1-100 Ib. per ft., to heavy rounds, 
hexagons and squares weighing 40 lbs. and over per ft. 

The die in use on the occasion of my inspection had four 
openings, thus producing four lengths, or an aggregate of 
48 ft. of rod at the same time. 

A charge having just been put through, the opening at 
the front end of the container (that next the die) was 
closed by a removable plate or stopper, and the container 
was turned into a vertical position. A charge of 1% cwt. 
of molten metal was then poured from a ladle into the 
container, and was allowed to stand for about six min- 
utes, so as to acquire a plastic condition. The diameter 
of the plunger and that of a loose block which is placed 
between it and the charge (for a purpose which I wil 
shortly explain) being less than the diameter of the steel 
liner, the plastic metal when under pressure would b=: 
forced backwards between the block and the liner were it 
not restrained. In order to prevent this back-flow taking 
place, a dished steel check-disk, which is less plastic and 
more rigid than the heated metal at the working tempera- 
ture. is first placed on the top of the charge, and when 
the pressure is brought on, the disk is expanded and com- 
pletely fills the bore of the liner, thus effectually prevent- 
ing the backflow of the metal. 

Upon this check-disk was then placed the loose steel 
block just referred to, which, having been previously 
heated, prevents the cold end of the plunger chilling the 
charge of metal. The plunger being of smaller diameter 
than the liner, there is no fear of the latter becoming 
chilled by the former. To preclude the possibility of such 
an occurrence, the back of the loose block is recessed to 
receive a corresponding projection on the front end of the 
plunger, which is thus kept horizontal in its forward 
travel and prevented from coming in contact with the 
liner. 

The loose block having been inserted, the container was 
brought into a horizontal position, the stop plate re- 
moved, and the container run up to the die-block, which, 
with the die, had been previously heated. The hydraulic 
pumps were then started, and in four minutes the charge 
was expelled and had become converted into four 1-in. 
rods, each measuring over 12 ft. in length. The clips were 
then released and the ram continued its forward travel, 
pushing out the remaining metal, or stump, together with 
the die and its holder, as well as the check-disk and the 
loose block, leaving the container perfectly clear for a 
fresh charge. The rods were at once cut off from the 
stump or fag end of the charge to the exact length re- 
quired and removed. The die and holder were then re- 
placed by others, the container turned over into a verti- 
cal position, the stopper fixed in place, a fresh charge of 
metal teemed in, and as soon as it had become plastic the 
operation of pressing was again proceeded with. I may 
mention that the rate of travel of the ram can be varied 
to suit the size of the charge or the, special nature of the 
output, 

With regard to the physical characteristics of the bars 
thus produced, it is obvious that, owing to the great pres- 
sure put upon the metal, its quality must necessarily be 
greatly improved, in the same way that Whitworth steel 
is improved by compression. In the first place, it is found 
to be perfectly homogenous. The actual increase of 
strength in extruded bars over that of hot rolled bars of 
the same metal varies with the nature and composition of 
the metal or alloy. Taking ordinary yellow metal, the in- 
crease in tensile strength is 24%, with a proportionate in- 
crease in elongation. Some tests made at Woolwich Arse- 
nal with Delta metal bars produced by extrusion show a 
tensile strength of 48 tons per sq. in., with 32.5% elonga- 
tion on 2 ins., against 38 tons per sq. in. tensile strength 
and 20% elongation of rolled bars of the same metal. 

I have stated that at the time of my visit the mode of 
procedure was to charge the container with molten metal. 
The objection to this method of working is the delay oc- 
casioned at the press in waiting for the molten charge to 
set or become plastic, besides which there is the time 
occupied in various detail operations attending the 
charging of the container with molten metal. The result 
is that the average rate of working is only 25 charges per 
day of 10 hours. This method of working has since been 
improved upon by Mr. Dick, and the container is now 
charged with billets after they have been heated to the 
point of plasticity in a furnace. With this method of 
working the output is doubled, easily reaching 50 charges 
and more per day. The labor cost per ton on the finished 
work is very small, being only the wages of two men and 
a boy per machine, ‘ 


running on an order for Delta metal rods 12 ft. long, 
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A larger press also is in course of construction which 
will have a 20-in. ram, and will be capable of turning out 
heavier work than any yet produced. Besides being in 
operation at the works already mentioned, the system is 
being worked under license in the Midlands, and it has 
also been adopted in the Delta Metal Works at Dusseldorf. 

Mr. Dick is at the pesent time engaged upon experiments 


with the view of producing sections in iron and steel by 
this process. 
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SOME FACTS ABOUT SLOW SAND FILTRATION OF 
WATER. 
By Mrs. Percy Frankland. 

Every one who has carried out systematic bac- 
teriological examinations of any given water sup- 
ply is struck with the fluctuations which oceur in 
the bacterial contents of filtered water. 

In the case of the London water supply, for 
example, Prof. Percy Frankland, in his monthly 
reports to the Local Government Board, showed 
that one and the same company delivered water 
after filtration in which the bacteria present 
varied from 2,270 per cu. cm. in January to 49 
in September. Until we can satisfactorily ac- 
count for such variations in the bacterial quality 
of the filtrate we cannot hope to eliminate the 
present element of uncertainty which surrounds 
the production of a good filtrate. The question 
has given rise to much discussion, and it is, there- 
fore, with special interest that we note some re- 
cent contributions to our Knowledge of this sub- 
ject. 

In a previous issue of this journal (March 14, 
1895,) attention was directed to some of the other 
factors which must be held responsible for an ef- 
ficient filtrate and amongst these the formation 
of surface slime on the filter beds was men- 
tioned.* We know that when the process of 
cleaning a filter has been carried out the latter 
does not immediately yield satisfactory results; 
the coating of slime has to be encouraged, and 
the time which elapses before a filter gets into 
condition will vary with different waters and 
probably at different seasons of the year. For 
example, in the case of the Zurich water supply, 
where pure water as derived from the Lake of 
Zurich is used, it is found that on renewing the 
sand in a filter, it is only after from 314 to 36, 
days that the water gets into proper working 
order and yields a satisfactory filtrate. The time 
required for such conditioning of a filter is, of 
course, exceptionally great in a case like this, 
in which a comparatively clear and bacterially 
pure water is being filtered; on the other hand, 
this delay is more than compensated for by the 
greatly extended length of time that filters deal- 
ing with such description of water can be kept 
working, from three to four years being the 
period allotted to them, and during which they 
are found capable of yielding an exceedingly pure 
filtrate. 

Now, although the bacterial condition of the 
raw water may have a great deal to do in deter- 
mining the microbial character of the filtrate, yet 
it would appear from recent researches that if 
the filters are working at their best, the filtrate 
does not reflect the fluctuations of the raw water; 
if, however, bacterially bad water chances to 
coincide with a period when the filters are not 
efficient then the result is immediately visible in 
greatly increased numbers of bacteria in the fil- 
trate. 

This point is brought out by the Zurich water 
supply. The average number of bacteria present 
in the lake water was, one year, 123 per cu. cm., 
and in the filtered water, 24 per cu. cm.; the fol- 
lowing year, however, in consequence of the lake 
freezing, the average for the raw water was 
raised to 583 per cu. cm., but the filtered water 
exhibited no corresponding increase, the average 
for the year being only 23 per cu. cm. This sat- 
isfactory result was entirely ascribed to the ex- 
cellent working of the filters. 

A confirmation of these facts in greater detail 
has been lately furnished by Dr. Kurth in the 
course of his bacteriological examinations of the 
Bremen water supply delivered from the river 





*The conclusions drawn from the Lawrence experiments 
on water filtration indicate that the efficiency of new 
filters, or filters after cleaning, depends quite as much, 
to say the least, upon the formation of a coating upon the 
surface of each sand grain as upon the surface of the 
whole bed, this sticky matter evidently retaining the bac- 
teria.—Ed, 
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Weser and submitted to sand filtration before de- 
livery. 

In the winter months, when rivers are often 
in flood, the number of bacteria present may often 
rise enormously in excess of what are found at 
other times; thus Dr. Percy Frankland has found 
as many as 56,000 to 121,000 per cu. ecm. in the 
rivers Thames and Lea in the winter, whilst in 
the summer months the numbers present in these 
waters are represented by much smaller figures 
such as 1,070 to 3,000. This condition of the raw 
water in the winter was frequently strikingly re 
flected in the filtrate. ; 

Dr. Kurth fully confirms these observations 
but having access to the individual filters he has 
been able to ascertain in detail how it is that the 
filtrate becomes affected when flood water is 
supplied to the filter beds. These investigations 
bring out very clearly not only the 
which the bacterial condition of the raw water 
affects the filtrate, but also how efficient filtra 


manner in 


tion may be successful in evading the deteriora 
tion of the filtrate in times of flood. The 
ing investigations illustrate these 


* follow 


points very 
clearly: The number of bacteria in the raw river 


water rose suddenly between Jan. 20 and 24. 
from 5,000 to 30,000 per cu. cm. After the break- 
ing up of the frost between Jan. 15 and 22. the 
opportunity was taken of cleaning as mahy filter 
beds as possible, and only two beds, Nos. 1 
7, which were left to the last, had not 

touched when the investigations were 
that here we have a coincidence of 


and 
been 
made. So 
bacterially 
bad water and freshly cleaned, or, in other words, 
inefficiently working filter beds. As was to be 
expected, all the effluents from the recently cleaned 
beds exhibited, on Jan. 25, as many as from 500 to 
1,200 bacteria per cu. cm., but, on the other hand, 
despite the access of this flood-water, the filters 
which had not been interfered with, exhibited an 
excellent filtrate only 90 and 100 per cu. cm., re- 
spectively, being found. Dr. Kurth states that he 
repeatedly found that the admission of flood 
water to the filter beds did not affect the filtrate 


- if it occurred when the filters were working at 


their best, say during the middle or towards the 
end of the period in which they are in use, but 
that its effect was readily visible when the filters 
were not yet in condition. Thus, on another oc- 
casion, between Feb. 24 and March 1, the bac- 
teria in the raw river water rose from 4,000 to 
20,000 per cu. em., the filters, however, which 
were all 13 to 20 days old, that is to say, 13 to 
-0 days had elapsed since the last cleaning, 
yielded excellent filtrates, containing from 66 to 
SG bacteria per cu. cm. 

In conclusion, reference may be made to some 
interesting investigations of Dr. Kabrhel, which 
have been recently published, on the length of 
time necessary for the disappearance of partic- 
ular bacteria, present in the raw water, from the 
filtrate. These experiments are of importance as 
in the event of pathogenic micro-organisms be- 
ing present in the raw water it is of great con- 
sequence to ascertain whether the filtrate may be- 
come infected, and, if so, for how long. 

For this purpose he constructed an experimen- 
tal filter and supplied it with water infected with 
a particular microbe, easily destinguished from 
ordinary water microbes by the pigment it pro- 
duces on gelatine surfaces. He states that for a 
considerable time after he ceased supplying the 
filter with this microbe and had passed ordinary 
water through, he found this particular micro- 
organism in the filtrate. Thus he inclines to the 
opinion that should water infected with disease 
germs gain access to a filter, the latter may re- 
tain them for considerable periods of time in its 
interstices and that the passing of succeeding 
volumes of water would tend to wash them into 
the filtrate and even after a considerable lapse 
of time render the latter obnoxious. 

The efficient sand filtration of water is a hy- 
gienic precaution of the highest order, but it 
must yet only be regarded as a precaution and 
not necessarily endowed with infallibility. Val- 
uable as such measures undoubtedly are in the 
purification of water, they do not render us inde- 
pendent of the nature of our supply, and the old- 
est consideration must still remain the first, the 
acquisition of the purest source possible for our 
public water supplies. 
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The somewhat startling announcement was 
made a few weeks ago that sand dredged from the 
Passaic River and used in paving work at New- 
ark was responsible for a marked increase in ty- 
phoid fever in that city in 1895. This statement 
was credited to Dr. H. C. H. Herold, President of 
the Newark Board of Health, to whom we at once 
applied for information. Dr. Herold kindly sent 
us an extract from a report made by him on 
April 21, 1896. 

An examination of the extract leads us to doubt 
whether there was any relation between the sand 
in question and typhoid fever. The report states 
that there were 88 cases of typhoid fever in 1894 
and 36 deaths, while in 1895 there were 148 cases 
and 39 deaths, or an increase of nearly 70% in 
cases and only 8% in deaths. The figures indi- 
cate a mortality of 40% in 1894 and 2514%)% in 1895. 
Kiven the latter figure seems to be an excessive 
percentage of fatal cases. We suspect that not 
all the cases occurring in 1895 were reported, but 
that there was an improvement in this respect 
over 18D4. 

Turning now to the arguments in support of the 
sand theory we find that these are: (1) The de- 
tection, on examination, of the bacillus “coli 
communis” and a bacillus “resembling typhoid’ 
in the sand in question and the absence of such 
bacteria in other sand and dirt about the city; 
(2) the increase in the number of cases was in 
the latter part of the year and the paving was 
carried on from July to December. Regarding (1) 
it may be said that as the sand was taken from 


the bed of the sewage-polluted Passaic, the bac-' 


teria named were naturally present, while as the 
other sand had not been subjected to sewage or 
other excrementitious matter the bacteria were 
naturally absent. As to (2) it is well understood 
tnat typhoid fever is more prevalent from August 
vr September until November or December; in 
addition, the improvement in reporting cases may 
have begun in July. 

A further argument against the theory ad- 
vanced is that the typhoid bacillus develops in 
the digestive and not in the respiratory organs, 
so that it is unlikely that the extra cases could 





be accounted for by the theory under discussion. 
Moreover, if the people of Newark succumbed to 
germs which float from river sand on the few 
streets where paving was being put down, what 
would be expected in Jersey City, where the sew- 
age-polluted water was being used throughout 
the whole city at the same time? 

The extract concludes with a request for “the 
immediate stoppage of the use of this sewage 
sand on our streets,” on the ground that it causes 
typhoid fever, an assumption which we do not 
think is borne out by the data presented, or is 
even remotely probable. 


———__—@————_____— 


So much has been said in the newspapers of late 
concerning the prospects of compressed air as a 
motive power for street car propulsion, that a few 
words as to just what is being done and what is 
likely to be done may be of interest. In the first 
place the reason why the New York street railway 
companies are experimenting with compressed air 
is that Manhattan Island is the only place in the 
United States where street railway companies are 
not allowed to erect overhead wires. The cable is 
in use on some of the north and south lines; but 
its first installation is enormously expensive, and 
in view of the rapidly waning popularity of cable 
traction for street car lines, the managers of street 
railway properties hesitate before incurring an 
enormous expense for a plant which may be ob- 
solete in a few years. Further, for many of the 
cross-town lines the traffic is hardly sufficient to 
support a cable railway. 

The managers of the various street railway lines 
have several alternatives offered them. They can 
keep on using horses, which means heavy expense 
and also loss of traffic; they can adopt some 
underground electric system, such as the General 
Electric’s conduit system, or the Westinghouse 
magnetic switch system; but either of these sys- 
tems are regarded as more or less experimental, 
and the managers hesitate to put down any sort 
of plant in the street where any possibility exists 
that it may all have to be torn up again. 

In this dilemma the managers of the air propul- 
sion systems come along with great claims for the 
excellence and economy of their plan; and, we 
presume, with guarantees to stand the expense of 
the trial in case the success claimed is not se- 
cured. The street railway managers, therefore, 
feel that they have everything to gain and nothing 
to lose. If the air motors handle their traffic at a 
reasonably low cost, they will doubtless adopt it, 
at least for the cross-town lines with light traffic; 
if it proves a failure they suffer no loss, and 
there is no trouble over torn-up tracks, as would 
be the case in experimenting with any cable or 
electric system. 


Mileage tickets are about to be issued by the 
Northeastern Ry., of England, and from a note 
in London “Engineering” this appears to be an 
entirely new departure on British railways. The 
books are to be for 1,000 miles, are for first-class 
passengers only, and the price, which will seem 
high to an American, amounts to $25.45 in Uni- 
ted States money. It is to be remembered, however, 
that the British first-class car is nearly equiva- 
lent to our parlor car; and as American parlor car 
rates are usually about % ct. per mile, it would 
seem that the rate is almost identical with what 
an American traveler pays who uses a mileage 
book at 2 cts. per mile) and rides in a parlor car. 
The English mileage books, however, have so 
much red tape in connection with them that it is 
doubtful whether they will prove popular. Their 
use is restricted to the purchaser, members of 
his family or his guests; but a certificate must 
be made out and signed by the purchaser for 
every such user except himself. Further, the pur- 
chaser of a book is not relieved of the bother of 
going to the ticket-office before every journey 
as is the case here. Instead, he must be on hand 
at the “booking office,” present his mileage book 
and his “certificate” duly signed, and witnessed 
we presume, have the ticket-seller tear off cou- 
pons for the journey he proposes to take, and re- 
ceives at last a first-class ticket in exchange. 
What would happen in case after partially com- 
pleting his journey he should decide not to stop 
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at the place his ticket called for, we do not jyoy 
but we presume he would have to go ba. 


starting point and begin all over again. 
be noted, further, that the books are |; 
one year, and that for any journey of less ; 
miles, 10 coupons are taken from the bo; 
that these books are not entrusted to the . 
ticket-seller. Applications for them must ;, 
in writing to the Superintendent of the 
eastern Ry., accompanied by a remittance. 
full name and address of the applicant, 
“presume also his pedigree, though this 
stated. 

Probably the Englishman who travels firs: 
on the Northeastern Ry. will vote the mijcag. 
book system a nuisance, and will wonder how 
it is that travelers in America use mileage |iooks 
so extensively. 


lass 


ee 


In another column of this issue a correspondent 
points out the difficulties which lie in the way 
the adoption of the metric system and pri; 
as a solution of the difficulty, that a duod+: ima) 
system of arithmetical notation be adopte! in 
place of the present decimal system. 

The scheme is an interesting one—as a curiosity: 
but we see no likelihood that it can ever be any- 
thing more. The practical aspect of this proposal 
is considered editorially in the last number of 
London “Engineering,” which says among many 
other things: 

In a country that had no records the introduction of 
such a system would be quite easy. But we are the heirs 
of the ages, and have a vast patrimony of knowledge that 
would become depreciated by the change. It must be re 
membered that quantities expressed in decimal notation 
cannot be converted into their duodecimal equivalents by 
any process of subtracting a percentage. Except in sim- 
ple cases, the conversion cannot be carried on mentally, 
but must be done on paper by means of repeate! di- 
visions by 12. All the numerical results of scientific 
research would require to be altered with the new nota 
tion, and the elaborate tables of calculated results which 
are possessed by engineers and others would b come 
almost valueless, and often it would be as easy to recalcu- 
late any particular example as to reconvert it. 

Engineers, however, take readily to changes when they 
see the necessity of them. Their career is a prolonged 
attack on new problems, and as a rule they wel one 
novel weapons of attack, provided they are more effective 
than the old ones. It is the general community that needs 
to be considered in the present case. If the duodecima! 
system were introduced, we should have our familiar 
numerals bearing their old significance when they stood 
in the position of units, and a new significance when they 
were in any other position. The figure 6, for instance, 
would be the friend of our youth, but 60 would be an 
utter stranger, assuming the name and carrying the face 
and habiliments of a former acquaintance. We are told 
that metrical measures are beyond the comprehension of 
the masses, but, at any rate, they have an individuality 
of their own which prevents them from being confounded 
‘with any others. No one reading that a piece of land is 
100 metres long can make the mistake of imagining it to 
be 100 yards. The man who is invited to partake of half 
a litre of beer will not expect half a pint. The dres:- 
maker would easily comprehend that 10 metres of si'k 
went as far as 11 used to do. But we very much 
question whether a senior wrangler could be relied cpon 
to put down a sovereign for an article priced at 18s. As 
for ordinary folks, even a surgical operation could not 
put into their heads that a shilling and sixpence were 
sixteenpence. 

The only way, says “Engineering,” by which 
this confusion could be avoided would be to select 
entirely new characters and names for the numer 
als of the duodecimal system. But this again 
lands us on the other horn of a dilemma. Th: 
greater mass of the adult population would never 
learn the new notation. Not all the powers of th: 
strongest government could compel the abandon- 
ment of their old methods of notation. 

It appears to us that this is by no means ai 
overstatement of the difficulties which would be- 
set such a revolution in the arithmetic of the 
civilized world. There is one other thing respect- 
ing this proposed change, however, which should 
of itself be sufficient to dismiss it from considera- 
tion as a practicable scheme. That is the fact that 
such a reform would be certain to be opposed by 
the masses of the people. It was possible for a 
Napoleon to turn things topsy-turvy, in the reck- 
oning of time and in a thousand other of the 
affairs of every-day life; but to-day practically al! 
the civilized world is under popular government. 
What congressman would dare to sign his politi- 
cal death warrant by voting to compel people tv 
reckon by dozens instead of by tens! 

We, some weeks ago, expressed the opinion that 
this factor of popular opposition was likely to op- 
perate to delay indefinitely the adoption of the 
metric system. We feel still more certain that it 
will prove a perpetual barrier against any such 


sweeping innovation as a duodecimal, notation. 
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THE EVILS OF FICTITIOUS ACCURACY. 


. man were to drive a load of hay upon a 

ge weighing scale and were to be informed 
th +s weighmaster that the load weighed 2117.635 
mds he would either conclude that the weigh- 
. r was either a fool or a joker, for everyone 
a = that such scales do not weigh to the hund- 
re r the thousandth of a pound, and even if 
he lid the value of articles commonly weighed 
hs is such that it would be ridiculous to at- 
‘empt to weigh them to a fraction of a pound. All 
| igh practical everyday business life, in the 

suring and weighing of commerce or manufac- 

ire, the rule holds good that no one thinks of 

eiving or asking for any greater accuracy than 
value of the articles measured makes needful, 

r than the tools used for measuring will furnish. 
\We measure the wheel-base of a locomotive, for 
example, in feet and inches, the capacity of a tank 
n cubie feet or gallons and of great reservoirs 
(practically) in thousands or millions of the same 
units. 

Thus, in numberless instances that we might 
name, the rule holds good that accuracy is sought 
only when it is needed, and it is not claimed di- 
rectly or indirectly, unless it has been fairly ob- 
tained. 

But when we turn now to certain departments 
of engineering, for the most part those depart- 
ments which have been transferred in recent years 
from the laboratory to the field of commercial test- 
ing, we find a remarkable neglect of those com- 
mon-sense rules with respect to accuracy which 
we have observed above. We find, for example, 
engineers writing down the elastic limit of a piece 
of steel as 34,396 Ibs., when the method of deter- 
mining the elastic limit is such that there may be 
a variation of perhaps 500 to 3,000 Ibs. between 
the results obtained by different observers from 
the same piece. 

Again let us take the steam engine indicator, 
an instrument which has accomplished wonderful 
results in the improvement of engine practice. Let 
us sum up the errors due to lost motion in the 
joints, spring in the arms, friction and inertia of 
the piston, friction and condensation of the 
steam in the pipes,* breadth of the pencil line of 
the diagram, erratic motion in the tracing point of 
the planimeter and errors in the planimeter me- 
chanism, and then decide whether it is wise to set 
down the horsepower computed from the diagram 
to hundreths. 

For a still more striking example we may take 
the tests by calorimeter of the moisture in steam. 
We find in one test which we select almost at 
random, the quality of the steam set down to three 
places of decimals. In another, a pamphlet 
received only this week, we find the following: 


Quality of the steam (dry steam = unity)........ 1.01443 
Moisture im the stOAM......ccccccccccess sees ee 


Degree OF MN how Sis cides cic eke ideo -26.499 
Percentage of superheat........ ° 

Now we will suppose, for the sake of argument, 
that the modern calorimeter will measure the 
moisture in steam with a probable error of a 
tenth of a per cent provided a fair sample of the 
steam is secured. The fact still remains that ac- 
cording to the best information attainable, no ex- 
perimenter can ever be sure that the sample of 
steam he is testing does not vary in moisture by 
from one-half to one per cent. from that which the 
boiler is actually delivering. In the light of this 
knowledge, how absurd appears the setting down 
of figures which pretend to give the quality of 
steam to hundredths or thousandths or ten 
thousandths. 

The errors in determination of the heat value of 
fuels by another sort of calorimeters were dis- 
cussed in our issue of June 11, and it was then 
shown that to base records of boiler efficiency on 
such determinations was like measuring cloth 
with a tape measure of. rubber-elastic. 

So we might continue and show how in 
many other departments of engineering work, 
some engineers (not all by any means) habitually 
set down figures and report results with an appar- 
ent accuracy which is warranted neither by the 
limit of error of the instrument nor by the im- 





*Note in this connection the article on the effect of 
pipe connections on indleator diagrams on another page of 
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portance of the matter at hand; but it is unneces- 
sary to carry the illustrations farther. Every en- 
gineer will recall many instances, we are sure 

And ‘now let us see what harm is done by this 
practice. The first and greatest harm,it appears to 
us, is to effect an actual deception. If an en- 
gineer reports that an engine develops 512.78 HP 
anyone is justified in concluding that the test is 
made with instruments and methods which effect 
the determinationto a hundredthof a horse-power 
If a layman is told that a piece of steel showed 
an ultimate strength of 72,185 Ibs., he supposes, 
of course, that ultimate strength is determinable 
to a single pound. If an engineer in a report sets 
down that a certain boiler made 0.34 dryer 
steam than another boiler and the maker of the 
first boiler prints this report and puts these figures 
in large display type, is not the public justified in 
supposing not only that the test was accurate to 
a hundredth of a per cent., but that there is some 
practical importance attaching to a variation of 
a hundredth of one per cent. in the quality of 
steam? 

In the second place, we are much inclined to be- 
lieve that engineers do harm to themselves and to 
the profession by this objectionable practice. Any 
man of common sense who finds that the figures 
in an engineer’s report appear to show an ac- 
curacy which is far from being reached, has his 
faith in the entire report materially shaken. After 
he has found repeated instances of this in the re- 
ports of different engineers, his confidence in the 
engineering profession begins to fail. The public 
is still too much inclined to look on engineers as 
“a lot of theoretical chaps.”” Such things as these 
in engineers’ work give some excuse for supposing 
that the profession is better versed in mathe- 
matics than blessed with common sense. 

Still another respect, in which harm is done when 
engineers’ reports are loaded with useless deci- 
mals, is that the important figures are obscured 
The number 100, for example, is easily grasped 
by the mind. The number 101.376198 is of very 
nearly the same in value, but it is an effort for 
the mind to grasp that fact. Now all written mat- 
ter whatever, be it the report of an engineer or 
anything else, has only one purpose—to convey 
ideas to the mind. And the more simply and di- 
rectly the important ideas are presented, the more 
readily and surely will the mind grasp them. The 
engineer who encumbers a report or a paper wit!) 
a lot of decimals or tacks meaningless cents ontu 
figures which run into the thousands of dollars, 
weakens by so much the force of his work, and the 
extent to which it will be read and understood. 

But in fairness to those we are criticising, it is 
well to inquire how it comes about that so many 
engineers are addicted to the immoderate use of 
decimals. There is nothing to show that the prac- 
tice was or is ever adopted with the intention tuo 
deceive either clients or the public with an ex- 
aggerated notion of the accuracy of an engineer's 
work. It appears to us that it comes merely from 
the habits formed in the school, of carrying out 
results to several places of decimals to reduce the 
errors of computation. In all work with engineer- 
ing instruments, of course, whether they be the 
transit, the planimeter or the balance, the correct 
process is to read the indication either as closeiy 
as the importance of the work in hand requires or 
else to the finest degree possible, regardless of 
what percentage of error the instrument itself 
may have. Then in the computation of resuits 
from these observations it is also entirely proper 
to use a number of places of decimals suited to 
the degree of accuracy it is desired to finally ob- 
tain. 

It comes about, therefore, very naturally, that 
engineers in writing reports should set down the 
figures used in computation, decimals and all; 
and we doubt not that very few of those who 
habitually do this have ever had a thought of the 
effect which this must have upon the mind of an 
outsider, and which we have explained above. 
On the other hand, many engineers, especially 
those who are in close touch with commercial and 
practical life, have, we are sure, seen the wisdom 
of eliminating from their work when putting it 
into shape for final record all of this that we have 
designated as fictitious accuracy. We notice, for 
example, in one report of a steel test coming from 
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the laboratory of a large steel works that 250 Ibs 
is the smallest variation used in “giving elastic 
limits. We note this only as a single example; but 
an examination of the reports and papers of the 
best and ablest engineers will show, we believe, 
that as a rule they use common sense in laying 
their work before the public, and avoid encumber- 
ing it with what is properly only mechanism of 
computation. We trust their example may be fol- 
lowed by other members of the profession. It is 
to be hoped also that the professors in the en- 
gineering schools may turn their attention to this 
matter and see to it that their pupils properly un- 
derstand it. The secretaries of engineering so- 
cieties, too, can aid in the reform by properly 
editing the papers presented; but the strongest 
incentive toward a change should be felt by the 
practicing engineer. If each man would try to 
put himself in the place of his client and con- 
sider how the practical hard-headed business man 
will look upon strings of decimals carried out to 
three or four places, we are sure all fictitious ac- 
curacy would disappear from engineers’ reports. 
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LETTERS TO THE EDITOR. 


A Question of Professional Ethics. 


Sir: I would like to have an opinion on a question of 
engineering ethics. fhe Engineer of our Department of 
Parks has accepted the position of Chief Engineer of an 
electric railway company organized to run through the 
park, while still retaining the first-mentioned position. 
Is this in strict accordance with the ethics of the profes 
sion? I would like some information on this point, and 
think that an opinion would be of great value to young 
and inexperienced engineers. Will you kindly submit this 
matter to the profession for its verdict. 

Very respectfully, E. K. 

July 21, 1806. 

° 


The Spread of Dry-Rot. 


Sir: In reference to the letter of A. F. W. in your issue 
of July 23, the result of my experience may be of value. 
I have frequently had occasion to observe the effect of 
dry-rot on timbers, and as a general thing find that the 
hard pines, if affected at all, are only affected to a small 
degree when properly ventilated. This is, however, not 
at all true of the softer pines. Cases have come under 
my notice where softer pines butted against the side of 
yellow pine have rotted over one-third the area at the end 
and extending some feet into the interior of the piece, 
while the hard wood was not affected at all. I have 
several times had to remove the large white pine timbers 
from a structure for this very cause, though it was not 
necessary to touch the yellow pine or oak. In one case 
in particular I was informed that the timbers had not 
been disturbed for 60 years. Oscar Lowinson. 

39 and 41 Cortlandt St., New York city, July 25, 1806. 
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Low Charges for Engineering Work Again. 

Sir: Referring to the letter headed “‘Low Charges for 
Engineering Work,” in your issue of July 16: The writer 
of that letter did not include the whole of the proposition 
of the engineer: The proposition was also for “furnishing 
all legal advice free of charge up to the time of the com 
pletion of the plans and specifications and advertising 
for bids.”" 

This city had the preliminary surveys made in the winter 
by a firm from a city in New York. The “engineers” 
were related in some way to one of the councilmen, and 
made these surveys for the sum of $200, paying their own 
expenses to and from the work, several hundred miles, 
and while engaged in making said surveys. Their ‘‘bid"’ 
for the designing of the plant was $400, but it was found 
out that they were related to men in official position and 
their figure was not considered. This firm made an esti- 
mate of the cost of the system and it was $50,000 less 
than that of the present engineer. 

Your comment on the letter is timely, in that it shows 
that the cheap engineer is not always among the so-called 
“outsiders” (that is, those not members of the engineering 
societies), 

The writer has been asked to join the Am. Soc. C. E. 
on several different occasions. From what he has seen he 
is of the opinion ‘hat it is not to his advantage in any 
manner. There is no code of “‘professional ethics,”’ nor is 
business courtesy shown among those whom he has met 
(with two exceptions). The members are for the almighty 
dollar and work for it in the same manner and use the 
same means as those outside; one or two of the new mem- 
bers joined with the expressed determination of making 
trouble for some of the older members. True there is 
much to be gained from the Transactions of the society, 
but any energetic man may purchase literature on any of 
the subjects handled and study the subject for himself. 
Yours truly, Fr. Le 

July 18, 1806. 
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A Possible Solution of the Problem of Weights and 
Measures. 


Sir: The paradox of the day is the contrast between 
ubiquitous resolutions in favor of the metric system, even 
from bodies of the most practical men, and the complete 
absence of its use in actual industry. The explanation is 
obvicus, however. The cost of transferring our tremen- 
dous industrial system from our present measures to the 
metric system would be incalculable. Every machine, 
tool, pattern, template, and drawing becomes ‘‘scrap”’ 
immediately upon its adoption. Every atom of accumu- 
lated stock, from a wood-screw to a locomotive, becomes 
an odd size, no longer to be matched or repaired without 
a resurrection of obsolete tools. 

The only requisites of a perfect system of measures 
are (I.) that they shall be consistent; i. e., all based upon 
the standard unit of length, and (II.) that the ratio be- 
tween various units shall always be the same and be the 
base of the system of notation, which at present is ten. 
There is nothing sacred or scientific about the metric 
system except that it fulfils these conditions. 

A certain coincidence, viewed in connection with these 
requirements, becomes of great significance. In the first 
a very common ratio in our otherwise chaotic 
systern of measures is twelve: dozen and gross, foot and 
inch, year and month, day and hour, shilling and pence, 
are all such necessary tools for daily life that every child 
is taught its multiplication tables as high as twelve, 
instead of stopping at ten. 

In the next place there has long been a wide dissatis- 
faction with our decimal system of notation, and agita- 
tion for the substitution of a duodecimal system. In 
other words, ever since man has counted on his fingers, 
we have used tens, ten x tens (hundreds), and ten x ten 
x tens (thousands), etc., with which to count. It is 
proposed, as incomparably more convenient, to count by 
twelve, twelve x twelves, twelve x twelve x twelves, etc. 
To do this we should need twelve digits instead of ten; say, 
0, 1, 2, 3, 4, 5, 6, 7, 8, 9, m, andy, @m and being ‘‘ten’’ 
and “eleven.”’ Thus, in the new system, 2375, for in- 
stance, instead of meaning 2 ten x ten x tens, plus 5 ten x 
tens, plus 7 tens, plus 5 units, would mean 2 twelve 
« twelve x twelves, plus 3 twelve x twelves, plus 7 twelves, 
plus 5 units; which is expressed in the decimal system by 
(3077).* Without attempting a comparison of the two 
systems the following lists of fractions, those in most 
common hourly use in the shop, will illustrate the main 
argument for duodecimals: 


place, 


Decimal 
equivalent. 

0.5 

0.333333 (indeterm.) 

0.25 

0.166666 (indeterm.) 

0.125 

0.83333 (indeterm). 

0.0625 

0.08125 

0.015625 0.023 
therefore proposed that the English-speaking 
races, who have more money invested on the basis of the 
two-foot rule than have all the rest of the world on the 
meter, adopt the much more scientific duodecimal system 
of numbers, found a duodecimal system of weights and 
measures on the standard yard at Washington (which is 
just as good as the standard meter at Sevres), reprint 
their arithmetics, and keep their two-foot rule in their 
pockets. To illustrate: 

For linear measure, the units would be the yard, the 
1,000-yard (in decimal numbers 1,728 yds. == 5,184 ft., or 
so nearly a mile that off-hand conceptions of distance 
would not have to be altered), the 0.l-yard (<= 1-12 yard 

2 ins.), the 0.0l-yard (<= \4-in.), and for minute meas- 
urements the 0.001-yard (D — 1-48-in.). Thus, a drill-rack, 
without any alteration in the tools themselves, would be 
ro-labeled as follows: 


Duodecimal 
equivalent. 
0.6 
0.4 
03 
0.2 
0.16 
01 
0.09 
0.046 


Vulgar 
fraction. 


is 


(5a) 
2.6 


26 


Present mark, in inches....... qa’) ¢%&") 
New mark, in 0.01l-yds 3 
Or, in 0.001-yds 


i) =(4b) 

2.3 2.16 

23 21.6 

Although this may seem confusing at first, the more 
it is studied the more it will be liked. 

For surface measure the units should be the square 
yard and its duodecimal fractions: The 0.01-sq. yd. (= 3- 
ins. square), and the 0.0001-sq. yd. (=\-in. square). For 
land measure the acre would be replaced by the 10,000- 
sq. yd., a square 100 (144) yds. long, on a side, and 
amounting to 6.1% more than four acres; 100 (144) of 
these land-measure units equal one (new or duodecimal) 
square mile. 

For measures of volume, the cubes of the linear dimen- 
sions are convenient. Thus, the cube of 0.1-yd. = 0.001- 
cu. yd., has.a volume not far from one pint, or 3-7 of a 
liter. One cu. ft., for instance, equals 54 (64) such cubes. 
The complete lack of consistency in our present bulk- 
measure renders this application of the new system the 
most independent of any. 


For weight the unit should be the weight of one ‘‘cube’”’ 


*To avoid confusion, numbers in the decimal system will 
be surrounded by parenthesis; those in the duodecimal 


system are printed free. If this be forgotton the letter 
becomes meaningless. 


(2) 
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of distilled water at maximum density. This would be 
within 2%% of 1 Ib. avoirdupois, or very convenient for 
off-hand estimates, and might be called a ‘‘poid.’” The 
short ton would be replaced by the 1,000-poid, a weight 
about one-sixth smaller, or about %-tonneau metric. 
0.1-poid equals about 144-0z. 0.001-poid is nearly equiva- 
lent to 4 grains or 4-gram metric. 

For time the table would run: 50 secs. = 1 min., 50 
mins. = 1 hr., 20 hrs, 1 day, 265.3 days = 1 year, 10 
months = 1 year. 

When the reform of our system of measures is under- 
taken, let it be done scientifically and finally for all time. 
This will not be unless the new system be based on duo- 
decimals. It is easier, and vastly cheaper, to reprint our 
mathematical books than to refurnish our factories and 
restock our warehouses. Yours truly, 

Sidney A. Reeve. 
Worcester Polytechnic Institute, Worcester, Mass., July 
14, S56. 


The Benefits of Dry and Superheated Steam. 


Sir: Your editorial article on ‘‘The Efficiency of Steam 
Boilers,”’ in your issue of June 11, together with several 
other articles that appeared about the same time in other 
journals upon this and the kindred subject of superheated 
steam, lead me to offer the following upon the general sub- 
ject, as the results of years of observation. 

1. The quality of the steam furnished by a _ boiler 
(whether wet, dry or superheated) is a factor that enters 
more largely into the question of efficiency than is gener- 
ally understood. 

2. The importance of this factor will depend largely upon 
the use that is made of the steam and, therefore, a state- 
ment of efficiency based simply upon the number of heat 
units transferred from the coal to the water may be 
misleading. ; 

3. The commercial efficiency of the boiler will depend 
upon the amount of coal required to do a given amount 
of the work required of the boiler. 

4. If the steam is used to supply heating coils or jacket 
pans, or in boiling dye-stuff, the importance of the quality 
of the steam will be at the minimum. For, suppose three 
boilers, each of which is imparting 9,660 units of heat to 
the water per pound of coal, it will make no material 
difference in this case whether No. 1 shows 3% of moist- 
ure, No. 2 makes dry steam, or No. 3 superheats 20°, for 
during condensation to atmospheric pressure, the same 
number of heat units will be surrendered by each per 
pound of coal used. 

It is true that even for such use dry or superheated 
steam has the advantage of an increased efficiency of 
apparatus due to drier surfaces and more free circulation, 
but the cost of doing the work will be practically the same, 
and the usual statement of efficiency (66%) will be 
correct. 

5. If, however, the steam is used in a steam engine to 
generate power, differences of great moment will be ob- 
served, In such cases, which are far more frequent than 


the other, the loss of heat in the exhaust leaves but a 


small percentage available in the engine, and of this 
small proportion which should appear in useful work, a 
large part is lost in condensation in the cylinder, etc. 
With wet steam these losses are increased and with super- 
heated steam they are largely decreased. 

Numerous experiments are recorded which show a sav- 
ing of 25% and upwards by the use of superheated steam 
(see Prof. Thurston’s recent paper before the American 
Society of Mechanical Engineers), and while much har 
been written on the subject, no satisfactory explanatio1 
has been given, either of the cause of cylinder losses, 
or of the saving due to superheating. 

I have given this subject considerable thought and have 
some experience and records which I may submit in the 
future as to the cause of cylinder losses, but for the 
present will only venture to give a reason(?) for the gain 
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by superheating steam, as it bears directly upon the ques- 
tion of boiler efficiency. 


Dry steam at 100 Ibs. (gage) pressure, carries 1,184 units 
of heat per pound. 


*The total heat of superheated steam is found by the 
formula (H = 1074.64 .48 T). in which T is the observed 
temperature of the steam. This formula was constructed 
by Prof. Rankine and its correctness theoretically demon- 
strated. Later experimental evidences also confirm it, 
Mr. D. K. Clark confirms it and the experiments of Mr. 
Dixwell which are here cited most clearly demonstrate it. 
The Dixwell experiment also shows that the provisional 
formula, H = H, + .48 (T—T,) which is used by some en- 
gineers is certainly wrong, for in this formula Hy, is the 
total heat of saturated steam at the observed pressure, 
T, is its temperature and T the observed temperature of 
the suyerheated steam, and if we apply it to experiment 
No. 6 We find the total heat to be, 1172.7 + .48 (406 — 298) 
== 1224.5, from which take the heat found in the exhaust, 
(1170.8) and we have 53.7 units used in the engine per 
pound of steam, and since 35.8 Ibs. were used per horse 
power per hour, we get, (53.7 x 35.8) equals 1922.4 h. u. 
per hour, or 32 h. u. per minute, used to generate 33,000 
ft.-lbs., whereas we know that 42.7 are necessary. In short, 
if this formula is correct, this engine was delivering 
(in power and to the exhaust) more heat than it was 
receiving from the boiler, which is of course absurd. 


Steam at the same pressure superheated 2° 
1245. heat units per pound.* : 

Assuming feed water at 212° (in the boilers 
and 3 referred to in paragraph 4), we would 
No. 2, 1184.—180=1004.; and for No.3, 1245. — 1< 
units of heat imparted (from the coal) to each ; 
water, and an evaporation of 9660.--1004.—9.5) 
water per lb. of coal for boiler No. 2, and 9660. 
9.02 Ibs. for boiler No. 3, or 6% more steam (in 
from No. 2 than from No. 3. The initial volur 
steam would however be nearly the same, but w- 
to neglect this item as inconsiderable. 

If this steam is used in heating coils, the entir: 
of heat (above 212°) is surrendered for useful » 
no material economy of fuel is realized. 

If the steam in either case is used in a non-c 
engine and expanded to atmosphere, it will stil! 
an average of 1,050 h. u. per Ib. when exhausie 
these units may be returned to the boiler in 
water, which leaves 870 h. u. necessarily wasted 
each pound of either dry or superheated stea; 
The amount of heat surrendered for use in th: 
by each pound of the dry steam is, therefore, 1) 
870 = 134 units; from the superheated steam it y 
1065, — 870 = 185, showing an excess of 51 units 
more of available heat in each pound of the suy: 
steam. To be more exact we have 134 x 9.62 
units per pound of coal available through the dr, 
and 185 x 9.06 = 1676. through the superheated 
an excess of 30%. 

The cylinder losses will be practically the sa: 
each kind of steam, as will be seen from the su! 
analysis of Mr. Dixwell’s experiment, and the res1!; 
be an economy of 30% or less by using the supe: 
steam, the entire credit for which should be given 
boiler. 

We have reached the point where the value of - 
heated steam is well understood by our best engin: 
though the cause of its superior efficiency may bv st; 
considered in doubt, and a real service will be dow: 
art if a revision of our methods of determining | 
efficiency can be had. 

Steam jackets are valuable for the same reason 
above, i. e., they increase the available heat in the steam 
they use, but their value is largely destroyed by the 
moisture laden product of many of the boilers in use o! 
late years. Jackets may be dispensed with if the steam is 
moderately superheated. 

Compound and triple expansion engines require less of 
superheat in the initial steam than do single cylinders, 
the range of temperature being comparatively small, it is 
easy to deliver dry steam to the receiver, which, if 
properly jacketed with boiler steam, will superheat the 
steam for the lower cylinder and thus prevent condensa- 
tion through the entire range of expansion. 

The steam condensed in the receiver jacket surrenders 
1245. — 308 = 937 units per pound, which if it is used 
to superheat dry steam, is all available in the low pres 
sure cylinder; but if the steam comes to the receiver wet 
and the jacket serves only to re-evaporate entrained 
water, it will be of little value, for of the 9387 units im- 
parted, 870 will be lost in the exhaust, and it would be 
as well to send the extra steam through the cylinders. 

Using a boiler that has 15 to 20% of its heating sur- 
faces in the steam space and that makes uniformly super- 
heated steam, but whose efficiency is not particularly 
high (as ordinarily expressed), I am able to predict and 
realize a large saving of fuel, and being properly designed 
with reference to the circulation of water and the proper 
cooling of the gases before reaching the superheating sur- 
faces, this type of boiler is quite as durable as any other. 
Twenty years of personal experience in the use of super- 
heating boilers justifies this statement 

The test of a Corliss engine in the Institute of Tech- 
nology of Massachusetts, made by Mr. George B. Dixwell 
(Proceedings of the Society of Arts, M. I. T., 1887, 1885), 
under the supervision of C. H. Loring, Chief Engineer 
U. S. N., and a board of naval experts, give the most 
complete data upon this interesting subject. The engine 
was run non-condensing and a calorimeter was used \o 
measure accurately the amount of exhaust and the heat 
contained in it. The accompanying table shows the 
results: 
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*In experiments 5 and 6 the thermometer showed 0 
sensible superheat in the exhaust steam. Steam at at- 
mosphere superheated 1° or less (by thermometer), carries 
29.3 units in excess of saturated steam. 


The most economical use is made of superheated steam 
when the exhaust carries about 1,100 ynits of heat, for in 
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ise the adiabatic condensation is available and 


_— accumulates in the cylinder. 

a is erefore, apparent from Mr. Dixwell’s table, that 
» all the experiments with superheated steam the point 
ae wag too late to use the steam to the best ad- 
“* -, especially so in Nos. 5 and 6, where the exhaust 
— heated 12 and 24 units respectively. The de- 
ee ‘he per cent. of savings was due to this cause, 
Si “point of cut-off had been properly adjusted in 
— the saving would have been greater and the per 
aa . ore even. Of course this could only be done 
sarah rificing power. 

‘The advantage in using superheated steam lies entirely 


n the t, that it carries a larger proportion of avail- 
a = | and may surrender what is required to main- 
pe neat in the pipes and cylinder without losing its 


tain U 
elastl 


The a ‘ ympanying analysis of Mr. Dixwell’s experiment 
to show more clearly how the small number of 


piel se at units in the superheated steam (as compared to 
a ‘ot 1), becomes of so great importance when compared 


to the available heat. 


Number of experiment... «+++ seeeseecrees 

Powe + developed, HP.....- sceceeeeee ceeeee eunane 
Quality of St@CAM. .... +e cere wee o8 de ceen'es oc6 ree 
Gage pressure Of St@AM...--+-.+.eeeeeeerees i 
Point of cut-off, part of GEFOMG, co cccccccscce one’ 
Temperature Of St@AM....-- .----+ sso reas Li 


‘Total heat in live steam, per Ib., B. T. U.. 1172.77 
Total heat in exhaust steam, per lb. doy 5 1046. 

Consumed in engine per Ib. of steam oc. Saee 
Steam used per HP, per hour, Ibs.........-. 48.2 
Heat consumed per hour per HP., B. T, U.... 6106.9 
Heat consumed per minute per HP. core 


* 


sonivalent energy in ft.-Ibs., per minute. .. .77972. 
corvertal into power ft.-lbs. per minute...... 33000. 
Lost from cylinder condensation, etc., ft.-Ibs. -44972. 
Per cent. of waste in cylinder...........++.- 55.% 
Steam saved per HP. per hour, Ibs.........- nate 
Per cont, Of SAVING. ... eee eee eee eee eeeeereees oeee 
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ily bring upon his client ruin and disaster, without the 
ability on the part of the latter to avert it. One of the 
commonest rules of the law of principle and agent is, 
that a man shall not serve two masters. It has sometimes 
happened that architects and engineers have undertaken 
to serve the man who employed them to design and su- 
pentend the construction, and at the same time have 
taken a fee from the contractor. Such conduct is repre- 
hensible, both in morals and in law. One of the conse- 
quences of the violation of this rule is, that the archi- 
tect is not permitted to claim compensation for his ser- 
vices, however meritorious, from either party. The law 
forfeits his compensation as a just penalty for his un- 
faithfulness. 

An architect, while bound to observe the best faith to 
his employer, the builder, is bound to treat the contractor 
fairly. He cannot exercise his power so as to wrong or 
defraud the contractor. Thus, where, by the building con- 
tract, the architect or engineer is made the arbitrator of 
differences between the proprietor and the contractor, his 
position is that of a judge, bound to act with impartiality; 
and if he should make an agreement with the proprietor 


Analysis of Mr. Dixwell’s Experiments. 


4 2 5 3 6 
6.83 12.7 12.37 15.68 15.63 
Superheated Saturated Superheated Saturated Superheated 


00.4 bs. 50.2 Ibs. 50. Ibs. 50.2 Ibs. 50.3 Ibs. 
.218 448 -689 672 
478.° 298. 298.° 406. 
1304. 1172.77 1172.77 1279.4 
1138.6 1084.5 1101.4 1170.8 
165.4 88.2 71.3 108.6 
35.2 42.2 45.3 35.8 
5822. 3724.9 3229.9 3887. 
97. 62 53.8 64.7 
74884. 47864 41533. 49938. 
33000. S000. 33000. 33000. 
41884. 1486 8533. 16938. 
53.% 31.% 20.% 33.% 
13. jut 9.5 
27. 21.% 





~eThe total heat of the superheated steam is found by the formula of D. K. Clark: H = 1074.6 + .48 T, in which 


is the temperature of the steam. 


Comparing Nos. 1 and 4, we find that the heat consumed 
per minute, per horse power, was practically the same, 
and that the losses in the cylinder were also very nearly 
the same with each kind of steam and that the actual 
saving was in proportion to the amount of heat consumed 
per pound of steam used. (A confirmation of the correct- 
ness of the formula H = 1074.6 + .48 T. 

It follows clearly, from the foregoing, that of the heat 
applied to the water surfaces of a boiler to generate steam 
not more than 12% can be used in the engine (single cyl- 
inder, non-condensing), and that ALL the heat imparted to 
the steam after it is generated can be used in the engine, 
and that therefore a heat unit in superheat is eight times 
as valuable in an engine as a heat unit in dry steam. 

It is also clear that it does not pay to superheat beyond 
what is required to prevent condensation in the cylinder; 
and finally that of two boilers having the same apparent 
efficiency, the one that furnishes moderately superheated 
steam will be far superior to the other if it furnish simply 
dry steam, 

Wm. H. Berry, Consulting Engineer. 

Chester, Pa., June 24, 1896. 
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Notes and Queries. 


The present address is desired of Mr. F. D. Lyphart, C. 
E., lately at 15 East 7th St., Cincinnati. 
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THE LEGAL DUTIES OF ENGINEERS AND ARCHI- 
TECTS.* 


It would be difficult to exaggerate the importance of the 
duties and functions of architects and engineers. In the 
practice of their professions, technical skill and learning, 
good judgment and honesty are necessarily required. No 
science, that I know of, is more difficult to master, or 
requires, in practice, a higher order of ability, than those 
of architecture and civil engincering. 

If a man holds himself out to the world as an architect, 
he is presumed to be qualified in every proper sense. 
His client necessarily relies on his skill. If, therefore, 
he should be wanting in skill, and, in consequence, his 
client suffers injury, he would be liable. The reiation 
between the architect and his employer is similar to that 
of lawyer and client, or of physician and patient. The 
professional man who is employed, as such, by another, 
must bring to the task he has engaged to execute, all 
the skill and learning necessary to do it. It would be a 
gross fraud and great injustice to permit an, architect 
or engineer, who had been employed by another, confid- 
ing in his skill, to escage the consequences of his own 
ignorance and unskilfulness. The rule rests upon the 
broadest principles of equity. 

Besides learning and skill, an essential quality in an 
architect or engineer is honesty. The law requires the 
observance of the utmost good faith on the part of the 
architect to his client. An unfaithful architect could eas- 


*Condensed from an address delivered before the En- 
gineering Association of the South by Hon. Jas. C. Brad- 
ford, Nashville, Tenn. 


to give him the advantage in his decision, such agreement 
would be illegal, and his decision or award would be 
void. Where the architect is made an arbitrator, he 
ceases to be the agent of either party, and his decision 
must be made in a spirit of fairness, and without regard 
to his former relations. 

Where the architect or engineer is employed by the 
proprietor or projector to superintend a proposed work, 
the relation of principal and agent is established. It of- 
tentimes becomes a matter of importance to define the 
limits of the agent’s authority and to what extent he 
may bind his principal. 

The general rule is, that in the absence of stipulations 
to the contrary the authority of the architect will be de- 
termined by the character of the work, and the objects 
intended to be accomplished. 

One limitation upon the power of an architect or engi- 
neer seems to be without exception. Where it is not ex- 
pressly permitted, he cannot delegate his authority to 
another. The position of an architect or engineer is one 
involving special trust and confidence in his skill and 
honesty, and if he were permitted to assign his duties or 
substitute another in his place, injustice and wrong would 
often be done his employer. 

An architect transcending his authority makes himself 
personally liable to the contractor. He is presumed to 
know the extent of his powers better than the contractor 
and if the latter does work at the instance of the archi- 
tect, which he had no authority to order, he will be per- 
sonally liable. 

It becomes the duty of the architect and engineer, during 
the progress of the work, to issue to the contractor what 
are known as progress certificates, and, when the work is 
completed, to issue final certificates. These certificates are 
evidences to the owner of the progress of the work and 
of the right of the contractor of payment. Most contrac’s 
provide that payment shall be made only on the certificate 
of the architect or engineer, and the issuance of the cer- 
tificate thus becomes a condition precedent to paymen’. 
The certificate, when issued, is binding on both the owner 
and the contractor, and unless it can be shown that the 
architect acted fraudulently or corruptly neither party 
can complain. The decisions have gone to the extent that, 
where the certificate is made a condition precedent to pay- 
ment, the contractor cannot maintain a suit unless he pro- 
duces a certificate. Of course, where the certificate 1; 
corruptly and unreasonably withheld, the contractor may, 
upon averring that fact, bring suit. And the architect 
may make himself personally liable by capriciously and 
wrongfully withholding the certificate. 

A usual stipulation in contracts is that the work shall 
be completed on or before a certain time. Accompanying 
the stipulation as to time there is usually, and ought to 
be, a stipulation subjecting the contractor to the payment 
of a certain sum as liquidated damages, in case of failure. 
Such provisions are wise, because they act as a spur cn 
the contractor. The propriety of fixing an amount as 
liquidated damages in case of default is apparent, when 
you remember that unless the damages are agreed on, 
they can hardly be settled without litigation. Where a cer- 
tain amount is agreed on in the contract as liquidated 
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damages, there 1s no roem for controversy. Such pro- 
visions have been uniformly sustained by the courts. 

Where the contract is silent as to the time of perform- 
ance, the law infers that a reasonable time is meant. 

The stipulation as to time in a contract may be ex 
tended or waived, and such waiver or extension may be 
in parol—that is, not in writing. 

It is a general rule that a building contract cannot be 
specifically enforced; that is to say, the contractor cannot 
be compelled, against his will, to perform or complete, 
nor can the other party be required to permit the con- 
tractor to do the work. If the parties choose to disregard 
the contract, they may do so, but at the risk of being 
called upon to pay damages. 

The question that has given architects most trouble, and 
occasioned most controversy and litigation, is extras. It 
is a common saying that a house usually costs double the 
contract price, because of extras. Dearly bought expe 
rience has caused the insertion in most building contracts 
of special stipulations to avoid them. The usual provision 
is, that no alterations or additions shall be made without 
the consent of the owner. Sometimes it is provided that 
the consent shall be in writing. The architects are some- 
times hedged about with very stringent restrictions; a 
common provision is that no addition or extra shall be 
made or allowed by the architect. When he is authorized 
to do so, it is usually provided that the architect shall 
agree to it in writing. The owner may, of course, waive 
the stipulation forbidding extras, and he may do it as he 
pleases, either in parol or in writing. But the architect 
has no such authority, except with the consent of the 
owner. If he should waive it, the owner would not be 
liable for the extras, and the architect might be liable in 
damages to the contractor, for authorizing them. 

The builder is bound to scrupulously follow the specifi- 
cations, and cannot justify a departure therefrom by sub 
stituting other details, although as good as those called 
for. He is as firmly bound by the terms of the specifica- 
tions, as by the covenants of the contract—for they are, 
in fact, a part of the contract. Nor can the architect 
change them, except by special authority from the owner. 
Where there is obscurity in the drawings and specifica- 
tions, the contractor must apply to the architect for diree 
tions, or he undertakes the work at his own peril. 

Where, however, the work has been performed in full 
compliance with the specifications, no responsibility will 
attach to the builder if the structure falls, or is practi- 
cally worthless owing to defectiveness and insufficiency 
of the plans and specifications. It is the contractor's duty 
faithfully to execute the work for which he has been 
engaged, and he is not responsible if the undertaking is 
valueless, nor is he liable for any defect in the building 
caused by, defectiveness in the plans furnished him by 
the owner. So far as the plans are adopted by the owner, 
they become his, and he is responsible for claims ac« ruing 
te the contractor or others for defect in the plans. 

I have diverted to the question of damages. It may not 
be improper to note a distinction on this subject which, 
perhaps, is not known to all of you. Although the parties 
to the contract have a perfect right to determine, before 
hand, what shall be the damages which shall be paid to 
the other by the one who violates it, the law does not 
enforce such agreements when they amount to the im- 
position of a penalty or forfeiture. Where the amount 
stated to be paid for a breach of the contract is evidently 
what the parties assess as the damage caused thereby, 
the stipulation will be upheld as liquidated damages; but 
where the object is to secure its performance by the im 
position of an amount in excess of the loss likely to be 
sustained, it will be considered a penalty, and will not 
be enforced. 

The distinction between liquidated damages and penal- 
ties attached to contracts for the breach of same, is not 
always easily drawn. The following rules have been de- 
duced from the decisions of the courts on that question, 
viz.: 

Where the sum fixed as liquidated damages is mani- 
festly above the injury sustained, it will be held to be a 
penalty, and only actual damage can be recovered. 

Where the contract is for a matter of uncertain value, 
and a sum is fixed to be paid on the breach of it, the 
sum is recoverable as liquidated damages. 

Where the payment of the money appears to have been 
intended only to secure the performance of the contract, 
it will be construed as a penalty. 

Where a contract contains a number of conditions, and 
the penalty is applied to oniy one of them, it is not re- 
coverable as liquidated damages. 

Forfeitures are abhorred, especially in courts of equity, 
and will not be enforced. The object of the courts is tv 
make the parties whole, and where that is accomplished 
the ends of justice have been met. Hence, it is difficult, 
in any case, to recover, upon a breach of the contract, 
more than the parties have been actually damaged. 

It is frequently the case—indeed, it may be stated that 
it is generally so—that security is required of a contractor 
for the faithful performance of the work. The general 
rules of law relating to suretyship appertain to cases aris- 
ing under building contracts. Where a surety guarantees 
that the builder will execute his contract to the satis- 
faction of the employer, and the contract is materially 
altered without the surety’s consent, he will be discharged, 
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whether the change or variation in the contract is preju- 
dicial to him or not. The reason is that a new contract 
has been entered into without his consent. The same 
thing is true if the time of performance is increased with- 
out his consent. 

Where, by a contract, the surety guarantees the per- 
formance of the building agreement, which was to be paid 
for in installments, and the owner paid the installments 
before they were due, it was held that this act dischargea 
_ the surety. So also, where the owner failed to insure the 
property, as agreed. So also, where he made larger ad- 
vances to the builder than contracted for. 

It may be stated, as a general rule, that the surety is 
discharged whenever the owner and the builder change, 
in any respects, the terms of the contract. It is, there- 
fore, important that the contract should always be strictly 
followed and observed, and an architect or engineer should 
be scrupulously exact in his construction of contracts 
and in the enforcement of their execution; because, as the 
agent of the owner, he may, by some act on his part, 
discharge the surety and thus materially damage his 
principal. 

Of course many intricate questions must necessarily 
arise which it would be impossible for an architect or 
engineer to decide. Even the application of old and well- 
settled principles becomes frequently very difficult. In such 
cases, the best advice I can give you is that you should ad- 
vise your clients to apply to another worthy class of pro- 
fessional men for advice, viz., the lawyers. 

In conclusion I beg to add a few words upon the char- 
acter of your professions, and the necessity of promoting 
and maintaining a high standard of education and ethics. 
The arts of architecture and engineering have been as- 
sociated with some of the noblest achievements of the 
human race. In both we find the evidences of man’s 
progress from a savage condition to a high state of civili- 
zation and culture. Like the other arts, architecture did 
not spring into existence at an early period of man’s 
history. The idea of symmetry and proportion, which 
were afterwards embodied in material structures, coula 
not be evolved until at least a moderate degree of civili- 
zation had been attained, while the efforts of primitive 
man in the construction of dwellings must have been at 
first determined solely by his physical wants. Only after 
these had been provided for, and materials amassed on 
which his imagination might exercise itself, would he be- 
gin to plan and erect structures possessing not only utility 
but also grandeur and beauty. 

It is only by a thorough study of the history and the 
techniques of their arts that the architect and engineer 
can achieve rank and distinction, or even such knowledge 
and skill as will enable them to perform successfully the 
ordinary calls that are made upon them. Thorough train- 
ing is not only important to the architect himself, but to 
the public as well. 

No less important than knowledge and skill is a high 
standard of morals. Every profession ought to have an 
ethical code of a high order for its government. I doubt 
not that with you it is so. 
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THE ADOPTED PLANS FOR THE NEW EAST RIVER 
BRIDGE. 


We show in the accompanying drawings a plan, 
elevation and sections of the new East River 
Bridge, which have just been officially adopted by 
the Commission in charge of the work. It is, per- 
haps, not generally realized that this bridge will 
have the longest span of any bridge in the world 
save the Forth Bridge. It will be the longest sus- 
pension bridge in the world, exceeding the present 

Jast River Bridge, however, by only 4 ft. 6 ins. 
The new East River Bridge will be 1,600 ft. from 
centre to centre of towers. The present bridge is 
1,595 ft. 6 ins. measured from the same points. 
The other principal dimensions of the new struc- 
ture will be as follows: 

Length of entire bridge, between terminals 7,200 ft. 
Width of bridge, outsideto outside of carriageways 118 ‘‘ 
Minimum height of bridge-above mean high water 

of spring tides at pier-head lines 
Minimum height of bridge above mean high water 

of spring tides for 200 ft. on each side of centre 

of main span 
Height of masonry in tower foundation above high 
Height of centre of cables at top of towers above 

high water 
Width of carriageways, each 
Width of 2 footwalks, each 
Width of 4 trolley car tracks, centre to centre... 

Width of 2 elevated railroad tracks, c. to c 
Two stiffening trusses between towers, distance 

apart from centre to centre 
Grade of approaches. . 

Grade of elevated railroad tracks..... 

The new structure will have towers of masonry 
from the foundation to a point 20 ft. above high- 
water. The towers above this point and the entire 
suspended structure, except the flooring, will be 
of steel. The cables will be of straight steel wires, 


No. 6 B. W. G. The shore spans and approach 
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viaducts from the end of the suspended 
to Bedford Ave., in Brooklyn, and to | 
in New York, will be of steel, and the ; 
of the viaduct approaches will be of ma 

The cables are to be four in numbe; 
ins. in diameter, each made up of 19 stra 
borings thus far made show that rock f, 
will be found at from 70 to 100 ft. be: 
water mark. The total height of the tow. 
high-water mark will be 336 ft. 

As most of our readers will remember, }; 
Buck, M. Am. Soc. C. E., is the En; 
Charge of the work and Mr. O. F. Nicho|< 
Soc. C. E., is his principal assistant. The « 
sion under whose authority the work is b. | 
ried on consists of Col. Andrew D. Baird < 
H. Wales, F. B. Thurber, Richard Deevy: fenry 
Batterman and James H. Sperry, with May.» \jj). 
iam L. Strong, of New York, and Mayor Prog. 
erick W. Wurster, of Brooklyn, as ex-offici 
bers. 


a I 
r-in- 
Am 
Car- 


ilem 


iem- 


—- a ee 


FLOWAGE TEST OF A 14-IN. RIVETED STEE\ 
AT NEW WESTMINSTER, B. C. 


By A. McL. Hawks. 


The following excerpt from a report to the City 
Council of New Westminster, B. C., upon the test 
of the 14-in. riveted steel supply main forming a 
part of the water-works system of that city may} 
useful in view of the small amount of informa- 
tion available regarding the actual delivery of 
steel mains. 

Before giving the results of the test a short de- 
scription of the main itself will be necessary for 
a thorough understanding of the subject. The 
water supply to the city of New Westminster was 
constructed in 1892, under the direction of Mr. Ar- 
thur Hill, M. Inst. C. E., chief engineer. The head. 
works on the Coquitlam River are simply a per- 
forated length of pipe laid in the bed of the river; 
about 300 ft. of pipe leads into a cast-iron cir- 
cular well or gate chamber in which are situated 
the screens; thence the supply main extends for 
70,700 ft. to a reservoir on the hill above the city 
The top of the supply main at the screen cham- 
ber is at elevation 424.8 ft. (city datum); the bot- 
tom of the reservior is at elevation 385 ft. 

The supply main is of soft steel, 14 ins. clear 
diameter of the smaller ring, with double riveted 
longitudinal seams and single riveted circum- 
ferential seams. The double riveting is spaced 
about %-in. between rows, 1 in. between heads, 
and staggered. The circumferential rivets are \- 
in. ec. to ec. upon the exterior surface, or about 4 
on the interior surface, varying slightly with the 
gage of steel, which runs from No. 9 to No. 12. 
All rivet heads are circular or “snap heads,” and 
as the rivets are of 4-in. diameter the heads form 
almost a complete ring upon the interior of the 
pipe and practically reduce the clear opening about 
\%-in. Seven rings of steel plate, four of the 
greater and three of the lesser diameter, formed a 
length of pipe of 24 ft., as made up in the shop 
One end was reinforced by a welded steel plat 
ring 5 ins. wide and 14 ins. clear diameter, th: 
end lengths of the pipe being of the greater diam 
eter and the rivets near the outer ends being 
practically countersunk. In making up the pil 
the longitudinal seams were “in line” in alternat: 
rings and quartering one another in adjoining 
rings. All lengths were dipped and very thor- 
oughly coated in an asphaltum bath; and all were 
thoroughly tested before leaving the shop. 

The mode of laying was as follows: The pipe 
was placed in the trench with the longitudinal 
seams underneath, forming angles of 45° with the 
vertical plane; the reinforcing ring in the end of 
one length, which projected about half its width 
from the pipe length, would be forced into the 
next until the pipes were practically in contact, 
an exterior, welded ring of heavy plate about ‘s- 
in. thick and 5 ins. wide, which had previously 
been slipped over one end, would be pushed [01 
ward to cover the joint; and a calked lead joint 
would complete the laying. 

From the foregoing it will be seen that the ob- 
structions to flow through the pipe would cor- 
sist of: (1) the double line of longitudinal rivet 
heads along the lower quarters of the pipe; (-) 
the circle of rivets making the ‘ransverse joints, 
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about 3)4 ft. apart; (3) the lap of the outer over screen chamber was taken at 7.98 ft., which would make As the surroundings were so favorable, permission wa 
pit in i ring at these transverse joints; (4) the the surface of water 429.15 ft. above datum. As you sought and granted to make another test. Upon the fol 
th ie .¢ ring at the end joints, 24 ft. apart. will see from calculations given later on, it takes about lowing evening the city supply was again shut off and the 
reint z file of the pipe line is fairly smooth, long 24 hours for water to flow from the intake to the reser- full inflow allowed to accumulate in the reservoir \ 
The prot voir. S6 I assumed that no considerable variation took careful reading with hook gage was taken about ten min 
” running on benches with easy grades. 
stretci aeiieek mnaatien and five pxmet place between the hour upon which we observed the utes after the supply to the city was cut off; intermediates 
Ther four principe. asa bhai 4 th pm height of water on the afternoon of April 2 and the even- were taken by eye on the gage in the well every 15 min 
pal dei ssions between the in e an e reser- ing of April 3, when we tested the flow. No storms had utes; and a final hook gage reading made at the end of 
voir; | of the summits approach hydraulic oceurred and no considerable variation of temperature 21, hours. The water was then entirely shut off from 
grade ., and two of the depressions are at or to affect the melting of snow upon the mountains. With the reservoir and it was allowed to stand until morning 
near zero of the datum plane. In only two places the lake and the river near the normal stage, I deem to ascertain if there was any leakage to be allowed for 
are the changes of grade abrupt. Along the line such assumption to have been safe. As a change of 1 ft. during the tests, the supply to the city being furnished 


all the summits are provided with automatic air 
and all depressions are fitted with b’ »w-off 


valves, 
gates 

The alinement is very easy, no quick bends oc- 
curring in the whole length. The only piaces re- 
quiring sharp curvature are in streets approach- 
ing the reservoir, where the 90° curves are made 


in six 15° cast-iron pipe lengths. For the above 
reasons all calculations may be made without any 
account being taken of friction from bends. 

The pipe fine is patrolled daily, and all air valves 
and blow-offs frequently inspected and tested, 
eo it may be assumed that there are no “air 
spaces” at the summits and no mud deposits in 
the depressions. 

As some spare lengths of the pipe have laid in 
the open ever since completion of the work and 
are still in prime condition, it may also be safely 
assumed that rusting and tuberculation have not 
set in upon the interior surface of the main, but 
that it is in its original perfection. 

The reservoir is a basin, almost entirely exca- 
vated in the solid hardpan, capable of holding 
a depth of 1244 ft. of water. It has a water sur- 
face, at full depth, of 130 « 200 ft.,and has a capae- 





At Middle. 


Cross Sections of Span. 








fi ront of Tower. 


would only vary the hydraulic grade by .000,014, and the 
probable change was 0.1 ft. or less, it may be disregarded. 

On the evening of April 3 the actual tests of flow were 
made. The square notch of plate iron in the overflow 
well situated at the corner of the reservoir, was used 
as a weir for the tests. It is admirably suited for such 
purposes, as it has the prerequisites of being a thin plate 
with square corners and level along the lower edge; and 
having a clear opening over three times the head upon 
the weir; and furthermore the clear outfall is more than 
half the head of water on the weir; the distance from the 
side of the weir to the side wall of the chamber is more 
than equal to the head; and the depth from the lip of the 
weir to the bottom of the chamber is more than twice 
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CROSS SECTIONS OF NEW EAST RIVER BRIDGE. 


ity of about 220,000 cu. ft. or 1,725,000 gallons. 
At a height of 10 ft. is a berm, which is paved with 
broken rock of small size, as is also the slope frem 
the berm to the bottom of the reservoir; above 
the berm is a paving of large broken rock laid 
dry, extending to the top of the bank. 

In one corner of the embankment stands a rec- 
tangular wrought iron well, 3.1 * 4.2 ft. inside 
measurement, into which a 14-in,. pipe leads from 
the reservoir; and out of which a 6-in. cast-iron 
pipe leads to a box drain. A partition divides 
this well into two compartments, the one on the 
nflow side (which contains the gage, zero of 
which coincides with the bottom of the reservoir) 
being 2S*x3.1 ft, and the one on the outflow 
side being 1.33.1 ft. At elevation 11% ft. on 
the gage is the bottom of a rectangular notch in 
the partition, which is for the purpose of regu- 
lating the overflow of waste water. This notch 
is in a sheet of No. 8 steel and is 15 ins. wide in 
the clear. Although not designed for the purpose, 
it served admirably as a weir over which to meas- 
ure the whole volume of water delivered by the 
supply main. 

The following regarding the test is extracted 
from my report to the City Council of New West- 
minster, dated April 14, 1896: 

On April 2 T visited the intake and headworks on the 
Coquitlam, going over that portion of the line between 
the junction and the intake. The depth of water in the 


the head. All these conditions being fulfilled the ‘“Fran- 
cis’’ formula for discharge over thin plates. 
D=3.36 x (l— 1-5h) & yh’. 

1 being the length of the weir in feet and h being the 
head of water over the weir, measured on the gage, was 
used and the results are derived therefrom. 

Preparation was made for the test by drawing the res- 
ervoir down until there was about 4 ins. over the weir. 
which was approximately the least possible discharge 
which could be expected. The supply to the city was then 
cut off and the total inflow allowed to waste over the weir. 
As was expected, the head on the weir increased slowly, 
but an unexpected factor entered into the problem, which 
delayed matters for some time. Screens of small mesh 
wires had been placed over both the inner, or reservoir, 
and outer, or overflow well ends of the 14-in. cast iron 
pipe at time of construction. These retarded the flow to 
such an extent that where little or no difference in levei 
between the surface of water in the reservoir and well! 
had been anticipated there was an actual variation of 
over 0.08 ft., or about 1 in. The balancing of levels was 
uncommon and worthy of note. First the water in the 
well would remain stationary for a few minutes and that 
in the reservoir would slowly rise; then in the vell it 
would rise %-in. very quickly; again it would rémain 
stationary in the well and rise once more in the reser- 
voir; then in the well rise another %-in.; and this process 
continued for about two hours. At the end of this time 
it remained stationary at a depth of 4% ins. for a period 
of 15 minutes. To determine that this was full depth the 
weir was closed for ten minutes and the reservoir allowed 
to fill; then the weir was again allowed to flow freely and 
the surface of water slowly sank to the former depth. 


through the 6-in. cut off. No leakage was found, the gage 
reading the same as when left at night. 

The elevation of water as observed at the screen cham 
ber on April 2 was 420.15 ft. above datum; the surface 
of water in the reservoir on April“ at the time of the weir 
test was $06.95 above datum; which would make the grade 


in your main 32.2 ft., or a hydraulic gradient of 0.000.455, 
or .455 ft. per 1,000, giving by ‘‘Kutter’’ a velocity of 
o.S4 ft. per sec. 

The reading over the weir was 4% ins., or O30 ft., 


which gives a discharge of 0.96 cu. ft. per sec. 

The test by filling the reservoir gives a volume 
about 8,000 cu. ft. for a period of 9,000 seconds, or a rate 
of 0.99 cu. ft. per sec. As these two results agree with 


less than 3% they may be taken as reasonably accurate. 


The raising of the water 0.35 ft. in the reservoit 
over an area of 25,225 ft., gave a volume of S,SwZt 
cu. ft. to which was added 65 cu. ft. for the filling 
of voids in the slope paving. 

From the foregoing it will be seen that the two 
methods of testing the flow throuch the main 
checked very well, and give a good foundation 
for computing the flow through a small main at 
low velocity. 

If, in “Kutter’s formula,” a coefficient nu, be 
taken at .U15, then the equation 


V c VRS, becomes \ 73 V 2 OO, 455 
or, 
V=73 x .O115 = .S305 ft. per se 
Discharge 1.0 S3U S07 cu. ft. per see. 

This is less than the weir discharge calculated, 
by 6%: and less than the rate found by filling the 
reservoir, by nearly 10 It would show that the 
coefficient, n O15, was very near the truth for 
this particular case. A part of the difference be- 
tween this last result and the former ones is ex- 
plained by the fact that in constructing the pipe 
an attempt was made to compensate for the rivet 
heads by making the smallest rings a slight frac- 
tion of an inch larger than 14 ins. In the lighter 
metal this difference is about \-in., and in the 
heavier, about half of that. As a considerable 
portion of the pipe is under light head this allow- 
ance may mean an increase of several per cent 
(3 to 5) over the calculated flow. 

These experiments were not made in an ultra- 
refined manner, but were such as can be carried 
on at small expense and in ordinary practice 
Neither was there time or money for making the 
test extremely accurate. It was only desired that 
the city know its supply with reasonable accur- 
acy and as quickly as possible. 

The tests show that it is unsafe to calculate on 
a coefficient of friction of less than .015, even for 
small mains at low velocity. Later experiments 
may determine (as outlined by Rudolph Hering, 
Cc. E., in Engineering News of Jan. 23, 1896.) 
that 0.16 is more nearly true. But for the pres- 
ent nothing less than .015 should be used for riv- 
eted steel mains having protruding rivet heads 
on the interior surface of the pipe. 
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THE PEN-JAY ADJUSTABLE DRAWING TABLE. 


We illustrate herewith an adjustable drawing 
table which has been put on the market recently 
by Post & Jacoby, of Chicago, and which is 
claimed to be especially easy to adjust and un- 
usually firm and rigid in position for an adjust- 
able table. The illustration shows an underneath 
view. To raise and lower the table it is only nec- 
essary to turn the small crank shown. By means 
of a continuous screw this crank revolves the 
horizontal shaft carrying pinions at its end which 
gear into and operate the rack attached to the 
uprights which carry the top of the table. The 
inclination of the table is adjusted by means of 
clamps operated by the handle shown just un- 
derneath the front edge. A pull on the handle 
lonsens the clamps. which fly back into position 
as soon as the table is brought to the position 
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desired and the handle released. The illustra- 
tion shows clearly the cabinet, which is of pol- 
ished hard wood. This tabie is put on the market 
in four sizes, ranging from 31 x 42 ins. to 48x 72 


View of Underside of ‘‘ Pen-Jay "’ Drawing Table, Showing 
Adjusting Mechanism. 


Post & Jacoby, Chicago, Hl., Builders. 


ins., and these two sizes cost, respectively, $20 
and $42. A number of these tables are used in the 
engineers’ offices of the Sanitary District, of Chi- 
cago, and have proved very satisfactory. 
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THE TORRENT WATER METER. 


The increasing favor with which water meters 
are being received is stimulating manufacturers 
and inventors to attempt improvements to old 
forms, and to devise new ones. One of the latest 
candidates for favor among water-works officials 
is known as the Torrent meter, and is shown by 
the accompanying cut 

This meter is designed to record large volumes 
of flow with very slight loss of pressure. It is a 


current meter, with a horizontal wheel piston, 
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had amounted to $1,100 per yd. of depth, and a 
long time was required for completion. 

A preliminary boring, made in 1892, gave the 
following section of materials to be penetrated: 


Fine sand and alluvial gravel.... 
Compact argillaceous sandstone . 
Chalk, loose and incoherent... . 
Chalk, compact 

Chalk, marl, with flints. 

Blue maris 

Plastic clay 

Green sand ... 


Coal measures marked at 615.49 


These measures were all water-bearing down 
to 2081 ft. below the surface, when a secure foun- 
dation for tubbing could be found in the blue 
marl under the flinty chalk. Flowing springs 
were found at two levels; one in the sandstone, of 
2,700 gallons per hour, and one in the loose upper 
chalk; the latter being under pressure, rising 244 
ft. above the surface and flowing. 

To provide the feed and condensed water for 
the freezing plant, an estimated demand of 3,500 
gallons per hour, a well was sunk at a distance 
of 820 ft. from the site of the shaft. This well, 
though only 6% ft. in diameter and 39 ft. deep, 
cost $2,000; the last 15 ft. being bored while the 
upper part was secured by an iron cylinder with 
a cutting edge. 

Two pits of unequal size were to be sunk; one, 
12 ft. in diameter, was intended for the pumping, 
ventilating and passenger hoists, and the other, 
16.4 ft. in diameter, was to be fitted with eight 
tubs capable of raising 300,000 tons of coal per 
annum. The first thing done was to bore 36 holes 
for the reception of the circulating pipes; 20 of 
these were arranged around the larger pit in a 
circle 21.3 ft. in diameter, and 16 around the smal- 
ler pit in a circle 16.73 ft. in diameter. They were 
all of the same depth, or 298% ft., and the two 
pits were 121 ft. apart. All springs encountered 


THE TORRENT WATER METER. 


running between directing and receiving vanes. 
The piston subdivides the current into small jets, 
which pass through it in horizontal lines, thus 
obviating vertical thrust on the bearings. The 
meter is made by the Hersey Manufacturing Co., 
of South Boston, Mass. 
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THE POETSCH FREEZING PROCESS FOR SHAFT-SINK- 
ING AT VICQ, BELGIUM. 


In its “Abstracts of Papers” the Institution of 
Civil Engineers publishes an interesting account 
of a recent application of the Poetsch freezing 
process to the sinking of a shaft through nearly 
300 ft. of water-bearing ground. The Anzin Min- 
ing Co. proposed to open a new mine at Vicq, in 
the valleyof the Scheldt. The ground overlying the 
coal deposit was of a loose and water-bearing na- 
ture, and in sinking neighboring pits the outlay 


were trapped to prevent a circulation of water 
through the ground. 

The freezing circuits, the most important ele- 
ment of the plant, were made of steel pipes, ar- 
ranged in series; one, 1.17 in. in diameter and 
0.156 in. thick, being placed concentrically inside 
another, 414 ins. in diameter and 0.273 in. thick. 
Each series was connecte@ by a goose-neck to 
its own ring-main, and the freezing fluid was 
passed down the inner pipe and returned through 
the outer one back to the refrigerator. Extreme 
care was taken in making and testing these tubes. 
The ring-mains were 7.8 in. in diameter; and the 
cold fluid moved at a speed of 4 ins. per second in 
the small tubes and 4.48 ft. per second in the lar- 
ger pipes. The calculations by the engineer called 
for the abstraction of 110,000,000 calories from the 
ground about the larger pit, and 90,000,000 from 
about the smaller one; or, allowing 25% for losses, 
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about 250,000,000 calories as the total } 
removed. The time required to freeze t} 
was estimated at 1,000 hours, or about 4 

The Linde freezing machinery was , 
ealcium chloride solution in circulation 
16,380 gallons and contained 25 tons o- 
salt, costing $30 per ton and the densi: 
solution was 1.25. The progress of th. 
operation was watched by sinking a serj-- 
mometers 614 ft. deep and about 8 ft. 3: 
side the ring of freezing tubes. 

The freezing machine was started with 
pressor on May 28, 1894, the ground ten 
then being 11.65° C., and the cold develo, 
represented by 285,000 h. u. per h 
next day the temperature had fallen to 
in the refrigerator and to —1° in the ret 
a second cylinder was then started, which 
the temperature of the solution to —7 
— 4° on the third day, when the third eo; 
was started. In 10 days more — 10.4 
tained in the cold solution, and then t} 
four compressors were worked from Ju; 
July 1, when the temperature was 5 
the supply pipes and the freezing of No. ~ 
complete. Until July 17, only two com, 
were now used, and on this date the initis 
ing operation was considered finished and | 
walls were maintained by working three c. 
sors until Sept. 2 and two until Dec. 1, when ty, 
machine was stopped during the day and on Sy 
days and holidays. On Dec. 28 its use wa 
continued, after working 7 months with 71!. ‘ 
stoppage in that time. The thermal equivalent: 
of the work done in this period is shown 
following table: 


to he 


| -Calories 
Heat absorbed in: Pit No. 2. 


Formation of ice................ 43,040,000 
Cooling ground, outside circuits.. 16,825,615 
Cooling ground, inside circuits.... 14,473,982 


Cooling work utilized 


74,339,597 
Surface losses 


25,574,640 


99,914,237 
Work done by engines: 
May 28 to July 2 
May 28 to July 16 


161,354 901 


Sinking was commenced in the smaller pit or 
July 2, and in the larger on July 16, the 
then being frozen in a ring 4 ft. thick, exte: 


18 ins. outward from the freezing center and 2) 
ins. inward in one case and 22 ins. and 40 ins 


grounds 


in the second case. By keeping the source of evjd 
entirely outside the ground to be excavated a4 
large part of this ground was loose and the shove! 
could be used. Hard ground was wedged dow: 
no explosives being employed. The chalk strata 
contained vertical fissures and here the maximun 
rate of sinking was 6% to 8 ft. per day; but i 
the flinty strata below this the rate fell to 12 t 
20 ins. per day. At this point the temperatur 
in the pit was —12° C., the lowest reached. |b 
this flint stratum the diameter of the unfrozen 
part was only 5.4 ft. in the large pit, and the smal! 
pit was entirely frozen. As showing the difficu 
ties encountered, as many as 3,000) picks and 
wedges were blunted in one day in Pit No 
The blue marls at the foot of the shaft were en 
tirely unfrozen, no ice being found at a 
greater depth than 34 ins. below the bottom of th 
freezing circuits in either pit. The actual tin 
consumed in sinking the two pits through the =S 
¢t. of frozen ground was from July 2 to Oct. » 
for the small pit, and from July 16 to Oct. 16 [or 
the larger pit, including 9 days of stoppage !u! 
building the first ring of tubbing. This tubbins 
was of cast-iron rings, built up of segments and 
backed on 8 ins. of concrete, the latter mix 
with water containing 10% of calcium chloride to 
prevent freezing. 

The total cost of sinking was about $142,000) or 
about $183 per ft. A summary of items is give" 


meters and francs: 
as follows in me EE aiden Per meter 
— francs. f S. 
ee’s royalty.... «.-- ++ 2 
eenarery fant and buildings. 2.7 
Boring for freezing tubes 
Freezing plant.... ...++- 
Measuring apparatus.... - 
Sink 


Suudries..... edie caitaekeeeeas 
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statement the whole cost of the plant is 


ae to this single use; its subsequent employ- 
Nae future sinking would be worth 1,000 
on r meter, leaving the work done here to 
oan ut 2,000 francs per meter. The items 
“an ‘ally chargeable to the freezing operations 
anne 4 to about 660 francs per meter, or, say, 
$40.24 per ft. About 20% of the cooling effect was 
lost at the surface owing to the distance of the 
ai hines from the work; the engines used being 
snter i to eventually drive air-compressors in 
werk ng the mine. The authors of the paper, MM. 
pact r and Waymel, also think that each pit 
should have had its separate freezing plant, so 


as to be enabled to get to work as soon as an 
io-wall of sufficient thickness had formed over 
me surface. They could then have excavated in 
softer ground and advanced more rapidly. Es- 
pe ial stress is laid upon the necessity for abso- 
lutely vertical borings for the freezing pipes; and 
the maximum distance between holes should not 
be more than 4 ft. to depths of 328 ft., and for 
ereater depths it would be well not to exceed 5.28 
ft The original of this paper is to be published 
ister in full, with 14 plates, by the Institution of 
Civil Engineers. 
————— TT 


RELATIVE ECONOMY OF DIFFERENT HEIGHTS AND 


STYLES OF FREE-HAND LETTERS.“ 
By R. C. Vial.*** 

it is well known by any one who has done fre 
lettering that different heights and styles of letters re- 
: different lengths of time for execution. The writer 
having seen any data on this subject, made a series 
eriments to determine the relative time required to 
rm letters of different styles and sizes. These experi- 
ments comprised the formation of 1,200 alphabets or over 
a1 ooo free-hand letters. The experiments were under- 
taken for the writer’s personal benefit and satisfaction, 
and were not originally intended for publication. 

The object of the work was to determine the relative 
economy of letters of different heights and styles. Two 
styles of letters were used viz.:—inclined small capitals 
(single stroke Gothic letters) and inclined lower-case 
letters of ‘“Engineering News” style. In the execution of 
the work it was desired simply to do fair work combining 
quantity and quality. In each experiment greater quan- 
tity could have been obtained by sacrificing quality, or 
better quality of less quantity might have been shown. 
The rate of work was somewhat faster than ordinary office 
work of similar character. Nothing was permitted to 
interrupt the work during an experiment. In each case 
the length of an experiment was one hour, i. e., 60 con- 
secutive minutes, the pen not being laid down between the 
time of the beginning and the end of each experiment. 
For uniformity throughout the tests, the letters of each 
experiment were made in alphabetical order. Guide lines 
for top and bottom of letters were 
penciled previous to the beginning 
of an experiment, but none of 
the letters were penciled. With 
each alphabet the work began 
with letters 2-50-in. high, the 
height being increased 1-15-in. for 
each succeeding experiment. A 
Keuffel and Esser lettering pen 
was used on the smallest letters. 
The remainder of the work was 
done with a Spencerian No. 1. The 
quality of work was kept as nearly 
uniform as possible. 

In the accompanying cut the re- 
sults of the tests are graphically 
shown. The heights of letters, n 
fiftieths of an inch with equi\a- 
lents in sixteenths .and in milli- 2 3 
meters, are platted as abscissis Imm. 
and the number of alphaet= 
formed per hour as ordinates. 
The curves passing through the 
points thus located show that of 
the two alphabets used the “‘En- 
gineering News” style is much the 
faster; and that in each case the most economical letter for 
the writer is one about 3-50-in. high. The difference in 
speed for the two styles is accounted for by the differ mt 
number of strokes in each alphabet. In an alphabet‘of 
the small capital letters there are about 60 strokes, and 
in the “Engineering News” alphabet less than 35. In 
other words it takes about half as many strokes of the 
pen to form an alphabet of “Engineering News” style as 
it does to form one of small capitals. In forming a let- 


ter the most care is required at the beginning and at 
the end of each stroke. 
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Probably no other person would, in a similar set of ex- 
periments, get the same results as those here given, nor is 
it certain that the writerhimself could produce exactly the 
same data a second time. The actual results given apply 
to him only, but it is believed that the comparative re- 
sults are farther reaching. It is with the latter point in 
mind that this paper has been presented. 


— a 


WORK ON THE MELAN BRIDGE at Topeka, Kan., 
is to go forward at once. Legal difficulties in connection 
with the issuance of bonds for the work have delayed 
matters several months; but these are now at an end. 
The bridge was illustrated and described in our issue of 
April 2. 

- 

ASPHALT FROM CLINE, UVALDE COUNTY, TEX., is 
to be laid on eleven blocks of First St., at Troy, N. Y. 
The bids were opened July 14 and were published in our 
Construction News Supplement of last week under Con 
tract Prices. 

e é 

COAL HAS BEEN FOUND at Vicksburg, Mich., in 
boring a test well for the new water supply system for 
which Messrs. Alvord & Shields are the engineers. The 
coal was found at a depth of about 50 ft., the vein being 
3 to 4 ft. in thickness. 


= 


THE CABLE UP THE AMAZON RIVER, from Para to 
Manaos, which was laid last winter by the cable-laying 
steamer ‘‘Faraday,’’ was only in operation 32 days when 
it parted. Five different breaks have been found and the 
cable is not yet in operation. At some points the cur- 
rent is said to reach 8 to 10 miles per hour, and this, 
with the sunken drift, ete., makes the life of the cab'e 
uncertain. 

> 

AN 1,800-HP. VERTICAL ENGINE has recently be-n 
built for the Whitman Mills, New Bedford, Mass., by the 
Rice & Sargent Engine Co., of Providence, R. I. The 
use of vertical engines of large size is very common 
abroad, especially in textile mills; but comparatively 
few have been built in this country. The engine is a 
compound, with cylinders 28 and 60 by 48 ins., and the 
speed is 100 revolutions, making a piston speed of 800 ft. 
per minute, with steam of 160 lbs. pressure. The engine 
drives a flywheel 16 ft. in diameter, grooved for 44 1%-in. 
ropes. All the valves of the engine are in the cylinder 
heads. The clearance space is only 3% in the h. p. cy!l- 
inder and 2% in the l. p. cylinder. A reheating receiver 
is bolted to the rear of the “olumn supporting the h. p. 
cylinder. The governor regulates the cut-off of both cyl- 
inders and the cut-off of the l. p. cylinder is also ad- 
justable by hand. 

> 

A SYSTEM OF ELECTRIC LIGHTING is to be estab- 
lished in the City of Mexico. Bids are asked for a plant 
furnishing 150 incandescent and 600 arc lights. Of the 
are lights 480 are to be of 2,000 c. p. and 120 of 1,20) c. p. 
At the expiration of eight years the city fs to have the 
option of buying the entire plant. 
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RELATIVE SPEED OF FORMING DIFFERENT ALPHABETS. 


A NEW METHOD OF WOOD PRESERVATION is de- 
scribed as follows: The heavy oils and waxes which are 
left after the distillation of petroleum or other oils are 
dissolved in naphtha, and the solution is forced into the 
seasoned timber in the same manner as in creosoting. 
The timber is then heated and the naphtha evaporates and 
is recovered in a cooling chamber, the process being in 
‘act similar to distillation. The heavy oils and waxes are 
left in the cells of the wood and make it thoroughly 
water-proof, but clean to work and handle, light and 
elastic. We take the above from a stray newspaper clip- 
ping, the origin of which we do not know; but the 
scheme seems to be a meritorious one. It may be pointed 
out, however, that the very great risk of fire and explo- 
sion in handling naphtha would make the process hardly 


applicable on a large scale to compete with creosoting, 
burnettizing and similar processes, and & would probably 
be better adapted to the treatment of woods for cabinet- 
making and similar uses. 


——- 


BOOK REVIEWS. 


ALDEN’S LIVING TOPICS CYCLOPEDIA.—A Record of 
Recent Events and of the World's Progress in All De 
partments of Knowledge. Abbas to Coudert. New 
York: John B. Alden; 1l2mo.; half leatherette; pp. not 
numbered; $1. 


The first few pages of this publication were noticed in 
our issue of April 2, 1806, so no further comment is 
necessary. 

SPECIFICATIONS.—A Practical system for Writing 
Specifications for Buildings. By W. Frank Bower 
New York: Edw. A. McLean, 14 Lafayette Place; 4to.; 
cloth; pp. 229; $5. 

The preface to this book states that it is not intended 
to be a treatise on specifications, but simply an arrange 
ment of the matter commonly used in writing specifica- 
tions in such a form that the latter may be easily and 
quickly performed without omitting essentials. The speci 
fications proper are printed on the left-hand page in large 
type, with ample room for interlineations. Italics are used 
to indicate items likely to vary with different jobs. On 
the right-hand page are notes thought to be of value in 
writing specifications, or where none are deemed essen 
tial the page is left blank. 

VITRIFIED PAVING BRICK.—A Review of Present 
Practice in the Manufacture, Testing and Uses of 
Vitrified Paving Brick. By H. A. Wheeler, E. M. 
Clay Specialist of the Missouri Geological Survey. 
Indianapolis: T. A. Randail & Co. Svo.; pp. 84. $1 

This is a most excellent little book along the lines in 
dicated in the sub-title, and espe ially meritorious fer its 
discussion of the various clays employed. The information 
here given on clays and their manipulation, including the 
whole process of manufacturing vitrified paving brick, is 
really needed by any one who has to make use of this 
material in engineering work and especially for stree 
paving. The various methods of testing paving brick are 
discussed concisely and intelligently. The book would be 
a good one for street superintendents and for commis 
sioners of streets and publie works who have to do with 
the selection of paving materials, as well as for engineers, 
STATISTICS OF THE AMERICAN AND FOREIGN 

IRON TRADES FOR 1895.—Annual Statistical Report 
of the American Iron and Sicel Assoc iation, contain 
ing Complete Statistics of the American Iron Trade 
for 1895; also a Brief Review of its Present Condition 
also a General Review of the Iron and Steel Indus 
tries of the United States from Colonial Times to the 
End of 1895. Published by the American Iron and 
Steel Association; Generai Manager, James M. 
Swank, Philadelphia, Pa. Paper; 8vo.; pp. 78 $3. 
This statistical report was issued in May. and is 
brought very closely down to date, including many figures 
and prices of the first quarter of 1806. We have, as 
usual, published an abstract of the report (Eng. New 

June 11), showing the general condition of the tron and 
steel and allied industries, as brought out by the many 
detailed statistical tables. There are seven pages of a 

necrology, which is defective in that all. the notices of 
deaths are arranged in two unbroken paragraphs (one for 

1895 and one for 1896); it would have been much better 
and more convenient to have given a separate paragraph 

to each notice, which would occupy but little more space. 

At the end of the report is a review of the American 

trade, written by Mr. Swank, General Manager of the 

Association, which commences with the attempts in iron 

making made at Falling Creek, Va., in 1622. and at 

Lynn, Mass., in 1645, This review occ upies 12 pages. 

JOHNSTON’S ELECTRICAL AND STREET RAILWAY 
DIRECTORY FOR 1896.—Conraining Lisis of Electric 
Light Central Stations, Isolated Plants, Mining Plants 
Street Railways (Electric, Horse and Cable): Tele 
graph Compsnies, District Messenger Companies, Tele 
phone Companies; Manufacturers of and Dealers in 
Electrical and Street Railway Apparatus, Machinery 


and Supplies. New York: The W. J. Johnston Co., 
253 Broadway. S8vo.; cloth, pp. 828. $5. 


Aside frem being a directory of the industries named, 
this volume gives the paid-in capital stock of the electric 
light and street railway companies and a slight amount 
of information regarding the character and extent of the 
several plants. For central lighting plants the system in 
use, the number of are and incandescent lamps and the 
horse power of the plant is stated; in addition an asterisk 
indicates that the company has a contract for city light- 
ing and a dagger that it furnishes current for power pur- 
poses. For street railways *he mileage, number of cars 
and system in use is given. 

We do not find in the book any figures for the number 
of industries included, of the several kinds named, but 
we learn from the publisher that there are listed 2,711 
central electric light stations, located in the United States, 
Canada, Mexico and Cuba; 1,140 street railways, of 
which 828, with a mileage of 14,850, are operated by 
electric, and 312, with a mileage of 2,300, by horse, 
#team or cable power; and 7,150 manufacturers, dealers, 
electrical engineers, etc., the latter being arranged, first 
geographically, second, according to business, and third, 
alphabetically. 

One of the most valuable features of the work, to some, 
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is the information regarding the rates charged for public 
ligi ting in 350 cities. It seems : that this list 
should be so short. 


irprising 


SEWERAGE AND SEWAGE PURIFICATION.—By M. N. 
Baker, Ph. B., Associate kditor, kngineering Newe 
Joint Author ‘‘Sewage Disposal in the United States.” 
Author “Sewage Purification in America.’” New York: 
LD. Van Nostrand Co. 16mo.; boards; pp. 144; 50 cts. 


This little book is written to replace No. 18 of the well- 
known Science Series, the original volume, by Professor 
Corfield, having appeared in 1875, and being entirely un- 
adapted to existing American conditions. The present 
volume has been prepared absolutely without reference to 
the old one, further than to cover the ground indicated 
by the title, and perhaps a little more. 

The book is popular, rather than technical, and is not 
designed for engineers well up in sewerage and sewage 
purification. Engineers who have followed other lines of 
practice may find this little volume a convenient means 
of ascertaining the general outlines and principles of the 
subject in the light of modern theory and practice. Sewer 
commissioners and public officials whose duties make de- 
sirable some knowledge of the subject, may make this 
volume, with its references to more elaborate treatises, a 
basis for more extended reading, if they find it does not 
contain all they need or awakens such interest in the 
subject as to create a desire for more information. 

While originality in the subject matter is, in such a 
well-worked field, out of the question, the method of 
presentation in some respects differs from previous at- 
tempts, so that even the sewerage engineer of long ex- 
perience may perhaps find here new ways of presenting 
old facts when called upon to impress municipal authori- 
ties with the necessity of providing a good system for 
both the collection and final disposal of sewage. 

The above remarks, with the title of the volume, 
be sufficient to indicate the character of its contents, 
ARTESIAN WELLS AS A MEANS OF WATER SUPPLY. 

Including an Account of the Rise, Progress and 
Present State of the Art of Boring for Water in 
Europe, Asia and America; Progress in the Australian 
Colonies; a Treatise on Water Bearing Rocks; Perma- 
nence of Supplies; the Most Approved Machinery for 
and the Cost of Boring, with form of Contract, etc.; 
Treatise on Irrigation from Artesian Wells; and on 
Sub-Artesian or Shallow Boring, etc. By Walter Gib- 
bons Cox, Assoc. Inst. C. E. Brisbane: Sapsford & 


Co.; Svo.; cloth; pp. 14@ illustrations; 7s. ud. Foc 
sale by D. Van Nostrand Co., New York; $3. 


Considering its pretentious title page and its American 
price this volume contains but a small amount of infor- 
mation of use to engineers, and for much of that the 
author is to be credited simply with having brought it 
together, mostly from the Government reports of various 
countries. Yet the entire absence of a modern book on 
the subject, and of any book in English,* so far as we 
know, may render this one of considerable interest and 
some practical value to engineers who do not have access 
to the government publications treating this subject. 

In our issues of Feb. 14 and 21, March 14 and 28, and 
April 4, 1891, we published abstracts of a U. S. govern- 
ment report on the artesian wells of the West. Our ab- 
stracts related more especially to geological conditions, 
and the development and practice in West, but the report 
reviewed artesian well experience elsewhere, and con- 
tained. probably, nearly everything of value to Americans 
in the volume being noticed, besides much in addition. 
These reports of our government, however, cannot now 
be obtained easily, if at all, we believe, and have the 
great disadvantage of being very prolix and poorly edited, 
largely owing to the haste with which the investigation 
was made. 

FINAL DISPOSITION OF THE WASTES OF NEW 
YORK.—Report by Department of Street Cleaning, 
George E. Waring, Jr., Commissioner. Svo.; paper; 
pp. 159; tables and 13 illustrations. Address the 
Con. missioner. 

This is without question the must valuable report on 
the disposal of garbage, ashes and the miultitudinous 
other forms of city refuse not coming under the compre- 
hensive term sewage which has ever been )ublished in 
this country and we know of nothing equa! to it yet pub- 
lished abroad. Most reports on investigations of this kind 
are limited to a general discussion of the subject and 
more or less superficial descriptions of garbage disposal 
plants seen on a hurried trip through the country. 
“‘Junketing trip’? is the name commonly applied to such 
journeys, especially by the newspapers in opposition to 
the city government of the time. 

The main part of the report is dated Feb. 28, 1896. 
In our issue of Feb. 20, 1896, we abstracted from advance 
pages some of the information given in the report. There 
has since been added a number of illustrations, mostly 
views of garbage utilization plants, and an appendix 
giving the various steps which le’ up to the recent award 
of a cortract for the disposal of garbage alone, by the 
Arnold utilization process (see Eng. News, March 28, 
1895), the couvtractor being the New York Sanitary Utilt- 
zation Co. Some other valuable matter has also been 
added, ané some revised and extended. 

As the report now stands it describes a number of gar- 
bage utilization processes and gives some figures of re- 
sults obtained from the treatment of large quantities of 


will 


*In 1847, M. Degousee pudlished a work on artesian 
wells in French. 


garbage. it discusses the grease, fertilizer, old bottle, 
paper and junk trade in genera), and presents estimates 
of the quantities of some of these materials to be de- 
rived from the wastce of New York and their market 
valve. An interesting section treats of the uses to which 
clean ashes can be put in this vicinity. Besides this 
there is some general discussion of the subject in hand, 
with sensible remarks on its possibilities and limitations. 


AMERICAN STREET RAILWAY INVESTMENTS.— 
Published Annually as a Supplement to the ‘Street 
Railway Journal.’’ Third Edition. New York: Street 


patrons Publishing Co.; cloth; 4to.; pp. 333; 47 maps; 


The general structure of this edition is practically the 
same as that of last year, the principal change being in 
the presentation of balance sheets and the arrangement 
of operating statistics for four years instead of for three. 
The publishers call special attention to the fact that out 
of 1,112 operating and leased street railway corporations 
whose financial reports are given, only 84% have not 
been heard from officially. Of the 1,444 reports, includ- 
ing new corporations, presented, 988 have been corrected 
up to some month in 1896 (chiefly April and May), 305 
have been corrected up to some month in the last half of 
1805, while only 151 bear a ‘‘date of information’”’ prior to 
June 30, 1895. This is said to be the only financial manual 
in the steam or street railway field in which all infor- 
mation is dated, so that old reports may be distinguished 
from new and the present authentically determined. In 
general, the following information is given in regard to 
street railway companies: A brief history of the company; 
a statement of the capital stock authorized and issued; 
a description of the funded debt direct, assumed and 
guaranteed; a statement of any peculiarities of the mort- 
gage bond issues, sinking fund requirements, purpose for 
which treasury bonds may be issued, etc.; of leased prop- 
erties with terms and conditions under which they are 
operated; of the franchise terms and obligations; a general 
operating report for the last four financial years with 
later earnings wherever possible; detailed operating ex- 
penses for the last four financial years; statistics of traffic 
for thé same period; balance sheets for the last two or 
more years; description of the plant and equipment; offi- 
cers, directors, and location of general office; also refer- 
ence to descriptions of the company’s property, or of 
other matter of general interest found in the files of the 
“Street Railway Journal’ for the last five yvars. This 
edition contains 47 maps, some of which are especially 
large and interesting. 


PRESS-WORKING OF METALS.—A Treatise upon the 
Principles and Practice of Shaping Metals in Dies by 
the Action of Presses, together with a Description of 
the Construction of Such Implements in Their Various 
Forms, and of the Materials Worked in Them. By 
Oberlin Smith. Illustrated with 433 engravings. New~ 
York: John Wiley & Sons; 8vo.; pp. 275; $3. 

Mr. Oberlin Smith is well known to the mechanical 
engineers of this country as the president of the Ferra- 
cute Machine Co., of Bridgeton, N. J., whose specialty 
is the manufacture of presses, punches and dies. With a 
personal experience of many years in this line of work, 
and with exceptional ability as a writer, he is well quali- 
fied to produce just such a work as the one before us, 
on a subject of which the existing literature is extremely 
scant. There is scarcely a machine shop or a manufac- 
tory in which metals are used which does not have one 
or more punching, drawing or embossing presses and 
some one person at least who is interested in the theory 
and practice of the art of shaping metals by means of 
these implements. To such this work will be very wel- 
come. It is written in a style which everyone can under- 
stand; it contains a great variety of useful information, 
and the typography and engravings are excellent. Mr. 
Smith is an expert on the subject of wire gages—he has 
invented one himself—and he has collected and published 
in this book a table containing no less than 25 different 
gages, devoting a whole chapter to their discussion. The 
following extract, which is a good example of the au- 
thor’s style, gives his opinion of the latest American 
“Standard” gage. 

It was Carlyle, if I remember right, who said that the 
population of England was so many millions—mostly 
ioots. hiowever indignantly we may repudiate the de- 
scriptive portion of the distinguished cynic’s remarks as 
applied to the people of our mother country in general. 
we can scarcely but admit the partial foolishness of that 
portion of the population that has been engaged at vari- 
ous times during a century past in the industry of invent- 
ing wire gages. In America, too, we find that either 
heredity, or example, or both, has caused a further 
development of this pernicious industry, and that the 
crowning absurdity of all its products has been legalized 
in the United States by an act of vongress taking effect 
July 1, 1893. One of the chief points about this remark- 
able latest “Standard” is that it is almost everything 
it should not be, utterly ignoring many attributes that 
should be embodied in a good gage. 


PUMPS AND PUMP MOTORS.—A Manual for the Use of 
Hydraulic Engineers. By Philip R. Bjorling, Hydrau- 
lic Engineer. In two volumes; 4to.; Vol J., Text, pp. 
369; Vol II., Plates; 261 plates, with 1,006 illustra- 
tions. London, E. & F. N. Spon; New York, Spon & 
Chamberlain. $18. 

The most notable thing about these two volumes is that 
the two together measure 12% x 10% x 3 Ins., weigh 11% 
Ibs., and cost $18. The author has previously written four 
other books on pumps, viz.: Practical Handbook on Pump 


—— 


Construction; Practical Handbook on Direct-Act 
ing Engines and Steam Pump Construction. )), 
torically, Theoretically and Practically Consi: The 
Construction of Pump Details. We cannot but . re the 
vast amount of labor that has been expended . the 
drawings for this work; each one of the 1.0%; istra- 
tions is a photolithograph of a line drawing. 
parently especially for this work. The ¢rawi 
ever, seem to have been made by a mechanica| | 
man without any knowledge of the artisti. 
necessary to make the work have a good anpeara 
reproduced and printed in a book. The section | 
the lettering are especially bad. The illustra:: 
printed only on one side of the paper; they cre 4 the 
average about double the scale, or four times as {a;ye in 
area as there is any need for, thus making the yojuine of 
plates eight times as bulky as it need be. If thes: jjiys. 
trations had been reduced to half their present |\\...) qj- 
mensions they would have had a much better ap): srance 
and could then have been printed with the text de ribing 
them in the first volume, in which there is enoug! blank 
paper at the end of most of the 45 chapters, and the 
extremely wide margins, to have made room fo them 
all, The user of the book would then not have ten 
obliged to handle two books to understand the text «{ one, 
and the cost of the work might have been creatly rjuced, 
As an example of how not to build a book, this work js 
about the best that has come under our observation oj 
late. It might be expected that an author vio has a) 
ready had the experience of writing four cther |. 
pumps would by this time know how to write a good one. 
but in this expectation we are disappointed, for his ni. thod 
of writing is about as faulty as his method of book wak- 
ing. His style is labored and verbose, and in many caves 
the meaning is difficult to comprehend. Of the 369 paves jy 
Vol. L., about 50 pages are taken up with tables which 
are found in most engineers’ reference books, <0 that the 
total amount of text is but little over S00 pages. 1) 
students of pump design the 1,006 illustrations may be 
valuable as a collection of pump drawings, and the text 
may be useful to explain the drawings. 


HOW TO DRAIN A HOUSE.—Practical Information for 
Householders. By Geo. E. Waring, Jr., M. Inst. ©. E., 
Consulting Engineer for Sanitary Drainage. Second 
Edition, with Annotations. New York: D. Van Nos- 
$125. Co. 12mo.; cloth; pp. 228; 33 illustrations; 


Although the main part of this book relates to conditions 
existing when it was originally written, in 1884, it still 
contains much valuable information for those who are 
about to build a house or who, having built, desire to 
satisfy themselves that proper sanitary precautions are 
in force. Notes are presented at the end of some of the 
chapters designed to record the progress made in the 
past ten years. 

While the book is intended primarily for householders, 
engineers who have not had occasion to pay attention to 
plumbing questions will find many valuable hints here: 
doubly valuable, oftentimes, for the happy way in which 
they are expressed, making them available to bring home 
with force a lesson to some client or some city official or 
board which has asked for advice in drawing a plumbing 
code or health ordinance. 

Some engineers will doubtless be both surprised and 
amused to see the following, given as a foot note in con- 
nection with the use of strips of muslin wound around 
drain tile joints when laid: 


This use of muslin is patented, but it is hereby dedi- 
cated to the public to the extent of its use under or within 
the foundation-wall of buildings. 


As this note was written, presumably, in 1884, possibly 
the patent may have expired before this. In this con- 
nection a short chapter on the author’s practice in patent- 
ing devices of his own invention and alluding to them 
in his book may be mentioned. One paragraph from this 
chapter is as follows: 


My own devices were in no case invented with a view to 
securing a valuable patent, nor for any other purpose than 
to improve my own professional practice. The few of 
these devices which have approved themselves to my 
later judgment, and which I am now introducing in my 
work, I have patented to secure an incidental commer- 
cial advantage. I shall therefore describe them without 
hesitation and without further comment, treating them 
exactly as I treat such of the inventions of others as | 
believe to be good. I shall trust to the good sense of the 
reader not to misunderstand my motive. 


Whatever may be said for or against the taking out of 
patents by engineers, the frankness of the author in this 
chapter is certainly commendable. 

A subject of much contention among engineers and 
plumbers is the desirability of placing a trap on the main 
house sewer, or the connection %etween the interior 
plumbing and the street sewer. The majority of enzi- 
neers and saiitarians still favor the use of such a trap, 
so far as we can judge, but there are a number of emi- 
nent men who hold that it is far better to omit the trap, 
leaving an uninterrupted opening between the street 
sewer and the upper end of the soil pipe, where it extends 
through the roof. Col. Waring believes in the latter plan, 
as a general rule. There is much to be said for it, a!- 
though the arguments are by no means ell on wne side. 

The largest chapter in the book is the.concluding one. 
on sewage disposal for isolated build#ags, by sub-surface 
and surface irrigation. 
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